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1. INTRODUCTION

1. In this Order, we modify the band pian for the 36.0-51.4 GHz band.! We make various
designation” and allocation’ changes 1 the 37.0-42.0 GHz band to create contiguous spectrum for both
fixed-satellite services and terrestnal fixed and mobile services (wireless services), which reflects
decisions made at the 2000 World Radiocommunication Conference (WRC-2000) 1n Istanbul, Turkey
and the 2003 World Radiocommunication Conference (WRC-2003) i Geneva, Switzerland.* In this
Order, we finahze the satellite and terrestrial designations required by our “soft segmentation” approach
and adopt service rules for satellite services, mcluding gateway definitions and power-flux density (PFD)
limits. We will address 1n separate service rulemakings additional service rules for satellite and
terrestnal systems’ use of the designations we adopt 1n this item, including the precise conditions applied
to the satellite PFD limmts we adopt here, and proposed rules to coordinate certatn types of earth stations
operating 1n the V-band spectrum. We also will address in future rulemakings the National
Telecommunications and Information Admmistration’s (NTIA’s) request to delete Broadcastimg-Satellite
Service (BSS) from the 42.0-42.5 GHz band and to protect Radio Astronomy operations at 42.5-43.5
GHz from satellite services in adjacent downlink bands. By making these designation and allocation
changes, we bring certainty to systems currently operating n the 37.0-40.0 GHz portion of the spectrum
and codify the concept of “soft-segmentation,” and allow ubiquitous deployment of fixed service and
fixed satellite service operations to commence n the V-band.

2. The major decisions n this Second Report and Order are as follows:

e Redesignate the spectrum available for wireless services from the 41.0-42.0 GHz band to
the 37.6-38.6 GHz band, redesignate the spectrum available for satelhite uses from the

' We use the term *V-band” in thus Order to refer generally to the frequencies in the 36-51 GHz band. See
Allocanon and Designation of Spectrum for Fixed-Satellite Services in the 37.5-38.5 GHz, 40 5-41.5 GHz and
48 2-50 2 GHz Frequency Bands; Allocation of Spectrum to Upgrade Fixed and Mobile Allocations 1 the 40.5-
42 5 GHz Frequency Band, Allocation of Spectrum in the 46 9-47 0 GHz Frequency Band for Wireless Services;
and Allocation of Spectrum in the 37.0-38 0 GHz and 40 0-40 5 GHz for Government Operations, IB Docket No.
97-95, Further Notice of Proposed Rulemaking, FCC 01-182, 16 FCC Red 12244 (2001) (V-band Further Notice),
Allocation and Designation of Spectrum for Fixed-Satellite Services in the 37.5-38 5 GHz, 40 3-41 5 GHz, and
48 2-50 2 GHz Frequency Bands, Allocation of Spectrum 1o Upgrade Fixed and Mobile Allocations n the 40.5-
42 5 GHz Frequency Band; Allocation of Spectrum in the 46 0-47.0 GHz Frequency Band for Wireless Services,
and Allocation of Spectrum in the 37 0-38 0 GHz and 40 0-40 5 GHz for Government Operations, 1B Docket No.
97-95, Report and Order, FCC 98-336, 13 FCC Red 24649 (1998) (36-51 GHz Order).

? A designation provides an allocated service or services use of a specific frequency band for which other services
may also be allocated. Designations are only needed where bands are allocated to more than one co-pnimary
service and shaning between these services may be difficult. See 36-5/ GHz Order, 13 FCC Red at 24650 n.3.

* An allocanion 1s an entry in the Table of Frequency Allocations of a service or services for use of a specific
frequency band

* The International Telecommunication Union (ITU) holds multi-national World Radiocommunication

Conferences (WRCs) at two or three year ntervals to establish internatonal provisions governing the use of the
clectromagnetic Spectrum.
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Government interests, finalize the Millimeter Wave and 39 GHz rulemaking proceedings, and address the
inherent difficulties in frequency sharing between ubiquitous terrestrial wireless systems and fixed-
satellite systems.

6. Following issuance of the First V-band Notice, the Commission adopted a band plan for non-
Government wireless and FSS services in the 36-57 GHz Order. The plan recognized that forced sharing
between services intended for communications with ubiquitous consumer terminals would likely result in
undue technical constramnts on one or both of the services. These technical constraints would not permit
FS or FSS systems to achieve their full potentials. The 36-57 GHz Order designated a total of four
gigahertz of spectrum for ubiquitous FSS services in the 37.6-38.6 GHz and 40.0-41.0 GHz bands for
downlinks, and the 48.2-50.2 GHz band for uplinks. The Order also provided 5.6 gigahertz of spectrum
for wireless services The 36-57 GHz Order retained primary wireless designations in the 38.6-40.0 GHz
and 47 2-48.2 GHz bands, and added wireless designations in the 37.0-37.6 GHz, 41.0-42.5 GHz, 46.9-
47.0 GHz, and 50.4-51 .4 GHz bands. The 36-51 GHz Order also re-allocated the 42.5-43.5 GHz band for
exclusive Government use and the 47.2-48.2 GHz band for exclusive non-Government use.

7. After the Commission adopted the 36-35/ GHz Order, the U.S. delegation to WRC-2000
reached a consensus on a proposal for sharing portions of the 36.0-51.4 GHz band. The delegation
consisted of wireless and satellite industry representatives as well as Government representatives. The
delegation recognized that both wireless and satellite systems operate most efficiently mn an aliocation of
contiguous spectrum and that satellites need a globally consistent allocation. Additionally, the delegation
was aware that many wireless services around the giobe operated below 40.0 GHz, while few operated
above that threshold. The delegation thus developed a band sharing arrangement for the 37.5-42.5 GHz
band consistent with these observations and eventually introduced the key provisions of this consensus
approach at WRC-2000."

8. The band shanng arrangement proposed a system of “soft-segmentation” that would peromt
both FS and FSS operations 1n co-pnimary allocations throughout the 37.542.5 GHz band. The soft-
segmentation proposal sought to encourage ubiquitous FS deployment below 40 GHz by having satellite
operators meet more restricttve PFD' limits below 40 GHz and encourage ubiquitous FSS deployment
above 40 GHz by perrmtting more liberal PFD hnuts above 40.0 GHz. The proposed PFD restrictions
would encourage wireless use of the 37.540.0 GHz and 42.0-42.5 GHz bands, and encourage satellite
use of the 40.0-42.0 GHz band.'®

9 In June, 2000, WRC-2000 (1) adopted a comprehensive sharing arrangement for FS and FSS
in the 37.5-42.5 GHz band based largely on the consensus approach that the U.S. delegation supported;
(2) adopted Resolution 84 (WRC-2000),'” which identified the 37.0-40.0 GHz and the 40.5-43.5 GHz
bands as available for high-density fixed service (HDFS) operations; (3) adopted an FSS allocation in the

"* V_band Further Notice, 16 FCC Red at 12248, 9 8

** In thus context, PFD represents a measure of the amount of energy emitted by a transmutier that is present over a
unjt area at the Earth’s surface or at the satellite and 1s a critical factor in determining whether satellite systems can
successfully share spectrum with other services or satellite systems. See, e.g., Amendment of Parts 2 and 25 oftke
Commussion’s Rules to Permuit Operation of NGSO FSS Systems Co-Frequency with GSO and Terrestrial Systems

1n the Ku-Band Frequency Range, ET Docket No 98-206, Third Memorandum Opimion and Order, FCC 03-24, 9

1&n3 (rel Feb 6, 2003) (citation onutted)

' The band 37 0-37 6 GHz 1s allocated to non-Government Fixed and Mobile services and would be used for FS
operations 1n assoclation with the 37 6-40.0 GHz band

" Invites 7 of ITU-R Res 84 (WRC-2000).
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additional service rules must be developed before all V-band satellite operations can commence,” we
believe the changes adopted today are important not only to the licensees and applicants, but also to the
public at large.” This will provide certamty necessary for FSS operators to begin construction, and for FS
operators to understand the parameters of the environment in which they can compete. We believe the
changes adopted today will ultimately provide consumers with new services and benefits by accelerating
the deployment and increasing the efficiency of telecommunications in a largely unexploited portion of
the radio frequency spectrum.®

II. BACKGROUND

4, In 1994, the Commission mitiated a rulemaking proceeding to open 18 gigahertz of spectrum
for commercial use between 40.5 GHz and 153 GHz. In the Millimeter Wave Notice,’ the Commission
sroposed to allocate the 40.5-42.5 GHz and the 47.2-48.2 GHz bands for new millimeter wave
technology.'® In 1995, the Commussion proposed rules for fixed wireless (point-to-point) services n the
37.0-38.6 GHz band, and competitive wireless operations in the 38.6-40.0 GHz band.!’ New
technologies, however, increased e demand for spectrum allocations in the 36.0-51.4 GHz band and
complicated these two proposed roiemakings.

5. In 1996, Motorola filed a petition for rulemaking seeking allocation of the 37.6-38.6 GHz
band to FSS (space-to-earth direction) on a co-primary basis with wireless services. In late 1996, the
Commussion established a working group compnsed of all interested Bureaus and Offices. This working
gro. met informally with interested industry participants and developed band plan options to
accommodate future uses of this band.'? In 1997, after reviewing the conclusions of this group, the
Commussion adopted the First V-band Notice.” The First V-band Notice proposed a band plan for the
entire 36.0-51.4 GHz band. It was felt that this band plan would settle competing satellite, terrestnal, and

° .lthough we adopt PFD limuts for the 40.0-42.0 GHz band at this time, rules for satelhite-to-satellite shanng
between Geostationary Orbit (GSQ) and Non-Geostatonary Orbit (NGSQ) networks are also necessary. We will
address these inter-satellite system sharing rules in a future rulemaking proceeding.

7 We note that we have an open proceeding regarding the service rules for some frequencies within the V-band.
See Amendment of the Comnusston s Rules Regarding the 37.0-38 6 GHz and 38.6-40.0 GHz Bands,
Implementation of Section 309(1) of the Communications Act — Competitive Bidding, 37.0-38.6 GHz and 38.6-40.0
(GHz Bands, ET Docket No. 95-183 (37 GHz Proceeding).

¥ See infra § 55 (discussing the effect of this rulemalang on pending satellite applications).

? See Amendment of Parts 2, 15, and 21 of the Commission’s Rules to Permit Use of Radio Frequencies Above 40
GHz for New Radio Applications, ET Docket No. 94-124, Notice of Proposed Rulemaking and Order, FCC 94-
273, 9 FCC Red 7078 (1994) (Milltmeter Wave Notice).

1% See Milltmeter Wave Notice, 9 FCC Red at 7083, Gl

"' See Amendment of the Commission s Rules Regarding the 37 0-38.6 GHz and 38 6-40 GHz Band -
Impiementation of Section 309(;) of the Communications Act, ET Docket No. 95-183, Notice of Proposed
Rulemaking and Order, FCC 93-500, 11 FCC Rcd 4930 (1995) (39 GHz Nouce).

" V.band Further Notice, 16 FCC Red at 12246, 4 4.

** Allocation and Designation of Spectrum for Fixed-Satellite Services in the 37.5-38.5 GHz, 40.5-41.5 GHz, and
48.2-50 2 GHz Frequency Bands, Allocanon of Spectrum to Upgrade Fixed and Mobile Allocations in the 40 5-
42 5 GHz Frequency Band, Allocation of Spectrum in the 46.9-47 0 GHz Frequency Band for Wireless Services,
and Allocation of Spectrum in the 37 0-38 0 GHz and 40 0-40 5 GHz for Government Operations, IB Docket No.
97-95, Notice of Proposed Rulemaking, FCC 97-85, 12 FCC Red 10130 (1997) (First ¥-band Nonice).
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to the international soft-segmentation sharing arrangement established at WRC-2000.> The Commussion
therefore proposed to designate the entire band from 37.0 — 40.0 GHz for wireless services and from
40.0-42.0 GHz for satellite services.”

13. Commenters overwhelmingly support our proposal to redesignate portions of the V-band ina
manner conststent with WRC-2000.%° Intelsat, for example, supports the proposed designation changes,
noting that the re-designation would benefit all FSS satellite operators by creating a single two gigahertz
contiguous spectrum block, which will greatly simphfy spacecraft design.”” Hughes similarly supports
the designation of the 41.0-42.0 GHz band for satellite services,” and Winstar states that 1t “strongly
supports the Commussion’s efforts to create a band plan for the 36.0-51.4 GHz band and otherwise
modify 1ts rules to achieve optimal usage of that spectrum by fixed wireless and satellite providers.
According to Winstar, the Commission’s V-band Further Notice correctly follows the results of WRC-
2000 and designates the 37.0-40.0 GHz and 42.0-42.5 GHz bands for terrestrial services and the 40.0-
42.0 GHz band for satellite.*’

2%

14. Consistent with the views of the majonty of commenters, we redesignate the spectrum
available for wireless services from 41.0-42.0 GHz to 37.6-38.6 GHz and redesignate the spectrum
available for satellite uses from 37.6-38.6 GHz to 41.0-42.0 GHz. This decision will provide three
gigahertz of contiguously designated wireless services spectrum from 37.0-40.0 GHz and two gigahertz
of contiguously designated FSS spectrum from 40.0-42.0 GHz. Consolidating the formerly disparate
spectrum designations mnto contiguous bands serves the public nterest by permitting mcreascd systemn
capacity, more rapid deployment and reduced operating costs for FS and FSS systems.”! Increasing the
totat amount of exclusively designated, contiguous spectrum also will better correspond with the
mnternational table of allocations and will maxirmze the efficient use of the radio frequency spectrum by
both satellite and terrestnal users with mmimal changes to the existing Table of Frequency Allocations.”

15. We are not persuaded by some satellite proponents’ arguments that the Commussion should
confine wireless designations to the 38.6—40.0 GHz band instead of perm:ttmg the FS designation from
the 37.6-38.6 GHz band, or delay the implementation of these designations.” Boeing, for example,
would have us 1gnore the possibility of FS growth 1n the V-band band based on its speculation that the

™ y_band Further Notice, 16 FCC Red at 12251-52, § 15.

% Specifically, the Comnussion proposed to redesignate the spectrum available for wireless services from 41.0-
42.0 GHz to 37.6-38.6 GHz, and to redesignate the spectrum available for satellite uses from 37.6-38.6 GHz to
41,0-42.0 GHz. F-band Further Notice, 16 FCC Red at 12251, 7 15.

¥ See Winstar Comments at 3; DMC Comments at 1; SIA Comments at 2; ART Reply at 2; Bala [V Reply at 2;
AT&T Reply at 2, Spectrum Astro Comments at 2; Harns Reply at 2.

¥ Intelsat Comments at 2.
%8 Hughes Comments at 8.
» Winstar Comments at 2.
*® Winstar Comments at 2

*! See, e g, Winstar Comments at 2 (arguing that the new band plan will promote deployment of fixed wireless
services); Intelsat Cormments at 2, V-band Further Notice, 16 FCC Red at 12248, 1 8.

*2 See V-band Further Nonce, 16 FCC Red at 12250, 4 14.

* Boeing Comments at 9-10.
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40.5-42.5 GHz band for Region 1 (generally Europe, Russia and Afnica); (4) established PFD limits in
the 40.0-40.5 GHz band for FSS and provisional PFD limts m the 37.5-40.0 GHz and 40.5-42.5 GHz
bands for FSS, MSS, and BSS, and, (5) adopted a secondary MSS allocation 1n Region 2 1n the 40.5-41.0
GHz band."*

10. Following WRC-2000, the Commission released the F-band Further Notice proposing to
codify domestically the consensus approach adopted at WRC-2000."” NTIA played a key role 1n
formulating the post-WRC-2000 domestic proposals. In the 39.5-40.0 GHz band, NTIA agreed to lower
PFD himits and to add a U.S footnote stating that Government MSS earth stations do not require
protection from non-Government fixed and mobile service operations in the 39.5-40.0 GHz band. This
proposal was contingent on NTIA’s proposal i the 40.5-41.0 GHz band, which allowed military access
to the 40 5-41 0 GHz band for FSS and MSS on a pnmary basts.” In May 2001, the Commission further
proposed to shift FS, FSS and MSS allocations and to re-designate portions of the 37.542.5 GHz
spectrum for FS and FSS so as to encourage FS use of the 37.0-40.0 GHz and 42.0-42.5 GHz bands, and
a combiation of FSS, MSS and BSS in the 40.0-42.0 GHz band. The Commussion also proposed to
adopt PFD limits consistent with the PFD lirmts adopted at WRC-2000 and the proposed FS and FSS
designations.

11. In July, 2003, WRC-2003 changed some of the footnotes to the International Table of
Allocations pertaiming to the 37.5-42.5 GHz frequency bands. Some of these changes emphasized the
use of high-density applications of the FSS in the 40.0-42.0 GHz and 48.2-50.2 GHz bands (in ITU
Region 2).*' Other footnote changes adopted PFD limts on both FSS and BSS operations, 1n the 41.0-
42.5 GHz band, to protect Radio Astronomy operations at 42 5-43.2 GHz.”

11X, DISCUSSION

A. Designation Changes

1. Redesignate the 37.6-38.6 GHz and 41.0-42 GHz Satellite and Wireless Services
Spectrum

12, WRC-2000 adopted a global plan for sharing between fixed services and sateliite services,
which imposed a more nigorous satellite PFD himit from 37.0-40.0 GHz favoning terrestnal uses, and a
less rigorous PFD limut from 40.0-42.0 GHz favoring satellite uses.> In the V-band Further Notice, the
Commusston noted that such a soft-segmentation sharing plan would increase the total amount of
exclusively designated, contiguous spectrum available to satellite operators, and would better correspond

¥ V.band Further Notice, 16 FCC Red at 12249, § 11

" The V-Band Further Notice proposed to modify the band plan for the 36.0-51 4 GHz band and proposed specific
PFD lumts on satellite operations consistent with the results of WRC-2000, and, like the 36-51 GHz Order,
proposed to designate a total of four gigahertz of spectrum for FSS and 5.6 gigahertz of spectrum for wireless
services V-band Further Nonice, 16 FCC Red at 12245,9 1

0 See Letter from Willlam T Hatch, Office of Spectrum Management, NTIA, to Bruce Franca, Office of
Engineenng and Technology, FCC (March 2, 2001) (NTLA Mar. 2, 2001 Ex Parte Letter).

! See WRC 2003 Provisional Final Acts 5 516B
2 See WRC 2003 Provisional Fmal Acts 5.551H and 5.5511 and Res. 743.

2 V-band Further Notice, 16 FCC Red at 12251-52, € 15.
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won consensus plan that emerged from WRC-2000, which, 1n some sense, represents the type of privately
negotiated agreement that Boemng endorses for this band. In short, we find that the benefits of the
redesignation plan we adopt today — certainty to investors, benefits to wireless and satellite engineenng,
and compliance with WRC-2000 and WRC-2003 — outweigh the potential inefficiencies that the
satellite proponents claims might occur.®

17. Finally, while Hughes seeks additional spectrum for ubiquitous FSS operations 1n the
V-band, we dechne to provide for such additional spectrum at this time.*® As noted above, we wiil not
take any action here to undermine the basis of the consensus approach reached at WRC-2000 and any
consideration for additional spectrum in the V-band for ubiquitous FSS operations will have to be done
In a separate proceeding after a comprehensive record has been developed. We will, however, allow
gateway operations* 1n 47.2-48.2 GHz FSS (Earth-to-space) band provided that the earth station
downlink operations are also coordinated for use n the 37.540.0 GHz band.* In addition, satellite
entities could bid on licenses in future V-Band auctions, as TRW did in the 38.6-40.0 GHz band.*®

2. Decline to Add MSS Designation to the 40.5-41.0 GHz Band

18. In the V-band Further Notice, we proposed to add an MSS designation to the existing FSS
and BSS designations 1n the 40.541.0 GHz Band.*” The Commission reasoned that this designation
would allow satellite licensees the maximum flexiblity possible in deciding how to use this spectrum.
The Commussion noted that an MSS designation 1n the 40.5-41.0 GHz band would be consistent with 1ts
proposal to shift the MSS allocation from 39.5-40.0 GHz to 40.541.0 GHz.*®

19 While a few commenters support the proposal to add an MSS designation to the 40.5-41.0
GHz band,* most parties oppose the proposal as inconsistent with the designation of the 40.0-42 0 GHz
band for FSS. Intelsat, for example, opposes an MSS designation in the 40.5-41.0 GHz band because
adding MSS would result i the over-crowding of multiple services and applications 1n the 40.0-42.0
GHz band.>® Other commenters, such as PanAmSat and TRW, assert that FSS and MSS systems are

2 See, e g, Intelsat Comments at 2 (redesignation would benefit FSS satellite operators and sumplify spacecraft
design )

“* Hughes Comments at 2-3; Hughes Reply at 1-5. -
* See Section 25 202, n 15
4 See discussion infra Section TI1LA.5.

8 See In the Matter of TRW, Inc Request for Warver of the Comnussions Rules 1o Provide Fixed Satellite Service
in the 39 GHz Band, Memorandum Opmuon and Order, 16 FCC Red 5198 (Wireless Tel. Bur. 2001) (TRW Waiver
Order). We note that the Comymssion adopted the TRW Waiver Order pnior to the passage of the ORBIT Act, 47

US.C §761 et seq.

“’ V-band Further Notice, 16 FCC Red at 12252, 9 16.

** V.band Further Nonce, 16 FCC Red at 12253-54, 99 23-25.
** Winstar Comments at 4; NTIA Comments at 1.

* Intelsat Comments at 2
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needs of the FSS systems or some as-yet unknown operator would outweigh the needs of previously
licensed FS operators. Specifically, Boeing asserts that terrestnal FS has not yet deployed in sufficient
numbers to warrant an extension of the FS designation to the 37.6-38.0 GHz band.** We disagree. While
terrestrial FS operations in the V-band are not yet extensive, satellite operations in the band have not yet
been hcensed. In any case, the regulatory certainty ganed by both FS and FSS operators outweighs
Boemg’s conjecture that designating additional spectrum at this time “would foreclose other important
alternatives that the Commisston may wish to pursue at a later date when the public’s needs are much
clearer.” As noted above, moreover, this redesignation should promote investment and development
throughout the V-band.*®

16. A few satellite operators assert that the 37 6-38.6 GHz band should be allocated for FSS or,
alternatively, remain undesignated.”” Boeing, for example, reasons that the propagation characteristics of
the 37.6-38.6 GHz band, which require hne-of-sight and a large number of base stations,” make it
unsuitable for a wireless services designation.”® Boeing adds that private coordination among the
terrestrial and satellite operators might result in sharing arrangements superior to the consensus
agreement reached at WRC-2000.*° We disagree. First, Winstar —an FS licensee — is on record as
stating that the propagation characteristics of this band are, n fact, well suited to FS operations.*!
Second, FS and FSS proponents tried, and failed, to coordinate operations in the V-band for many years.
Thus proceeding and, more rmportantly, the consensus agreement that these parties reached at WRC-2000
represents the culmination of those many years of private negotiation among FS and FSS interests. While
we support and encourage parties to enter private sharing arrangements wherever co-primary allocations
exist, we believe the consensus agreement reached among these parties and the Government prior to
WRC-2000 represents a better method of promoting tirely and cost-effective deployment in this band
than returning to a senes of negotiations among each of the parties in this band. Third, designating the
37.6-38.6 GHz band for terrestnial FS represents a key piece of the near universal agreement among both
FS and FSS proponents at WRC-2000 that generally envisioned most terrestrial operations below 40 GHz
and most satellite operations above 40 GHz. If we were to accede to Boeing’s recommendation and undo
one piece of that agreement 1n a manner that favored FSS nterests, we would risk thwarting the hard-

* Boemg Cormments at 9.
* Boeing Comments at 9-10,

* Because we are designanng the 37.6-38.6 GHz sub-band, we need not address Boeing’s argument that the __
Commussion should target instead the 42.5-43.5 GHz sub-band for any demonstrated need for future fixed service

expansion. See Boemng Comments at 10.

¥ Boeing Comments at 1, 10-11; Hughes Comments at 8.

* According to Boeing, assuming a maximum possible 78.5 square mile service area for each base staton 1n a
wireless network, at least 7,400 base stations would be required to cover the metropolitan areas of the Umited
States. Assumung a price of $625,000 per base station, the cost to set up even a mummum required wireless
infrastructure to serve all Metropolitan Statistical Areas {(MSAs) would amount to $4.6 billion dollars, not
including customer equipment costs. Rural Service Areas in the Umted States (distinct from MSAs) cover a total of
approximately 3 mullion square rules. Coverage of these areas would requure approximately 38,000 base stations at
a total cost of about $23 8 billion dollars. Because of these costs, Boeing claims that 1t is hikely that FS will be able
to serve only a small portion of the United States using the 37.6-38.6 GHz band. See Boeing Comments at 12-13.

» Boemg Comments at 11-13.
10 Boeing Comments at 14.

*! Winstar Comments at 1-3,



Federal Communications Commission FCC 03-296

band. The additional complication associated with MSS operations further persnades against adopting a
designation for MSS 1n this band consistent with the outcome of WRC-2000 for Region 2. The U.S.
proposal to WRC-2000 was to allocate MSS on a co-pnimary basis in the 40.5-41.0 GHz band to
accommodate Government uses. The U S., however, failed to secure a global, primary MSS allocation.*®
We therefore allocate MSS in the 40.5-41.0 GHz band on a secondary basis only.” Adopting MSS on a
secondary basis will perrmut satellite operators to test those MSS applications that utilize hugher gain user-
antennas and, therefore, rmght be capable of sharing with FSS and BSS systems without interfering with
the primary services.

3. Modify Part 25 and Part 101 Rules te Reflect New Designations

22. In the V-band Further Notice, we proposed to amend Part 25 of our rules concerning fixed-
satelhte service to remain consistent with our proposals for revised designation.”® In addition, we
proposed to amend Part 101 of our rules conceming fixed microwave services to correct the erroneous
omussion of FSS from the list of services that we permit m the 38.6-40.0 GHz band.® Commenters
generally support our decision to modify the Part 25 and Part 101 rules to reflect the new designations.
Winstar supports the Commussion’s proposal.62 Similarly, TRW agrees that Parts 25 and Part 101 of our
rules should be modified.** As indicated in Appendix B, we amend Parts 25 and 101 of our rules largely
as proposed in the Notice.

4. PFD Limits

23. In the V-band Further Notice, the Commission proposed to adopt band-specific PFD limuts
as a means of implementing the designations described above. In particular, the Commussion’s proposal
was based on the soft-segmentation approach whereby the satellite PFD limuts would differ below and
above 40 GHz, consistent with Article 21 and Resolution 84 of the Final Acts of WRC-2000 and the
U.S./CITEL proposal.* Such an approach would primanly accommodate high-density fixed service
systems 1n the 37.5-40.0 GHz band, with some provision for large gateway satellite earth stations, while
primanly accommodating high-density fixed-satellite service systems in the 40.0-42.0 GHz band. The
Commussion proposed to implement this approach by having clear-sky PFD limuts below 40 GHz 12 dB
lower than those above 40 GHz. The Commussion reasoned that this difference in PFD limts would
favor the deployment of FS below 40 GHz and FSS above 40 GHz.* While WRC-2003 retained some

% See International Telecommunicatons Umon, Radio Regulations, Arhcle 5. .
% See mfra TIL B.2

% V_band Further Nouce, 16 FCC Red at 12252, 17.

' V_band Further Notice, 16 FCC Red at 12252, 17.

2 Winstar Comments at 4.

* TRW Comments at 19.

% V_band Further Notice, 16 FCC Red at 12257-58, 935

% V-band Further Notice, 16 FCC Red at 12259, 140. In May 2002, the Comnussion entered wnto an Arrangement
with Industry Canada, which “reaffirms the band segmentanon approach proposed by the Comnussion after WRC-
2000 that 1dentifies spectrum below 40 GHz primanly for high density fixed service use as well as spectrum
between 40 and 42 GHz pnmanly for high density fixed-satellite service operations.” See FCC and Industry

Canada Sign Arrangement on Principles Governing Use on 37 5-42 5 GHz Band, FCC Press Release, dated May
28, 2002.
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technically incompatible on a co-primary basis.”* Nevertheless, both PanAmSat and TRW would support
a secondary non-government MSS allocation 1n the 40.5-41.0 GHz band.*

20. We decline to adopt our proposal to add a designation for MSS m the 40.5 41.0 GHz band.
Unlike allocations, no “primary” or “secondary” designations exist; instead, either we designate spectrum
for a service or we do not.™ Spectrum designations for a particular service do not necessarily preclude
other technically dissimilar services from operating in a given band, provided that the dissimilar service
can meet the technical constraints imposed by the service and licensing rules.* We use designations to
indicate, based on a series of operational and technical constraints, the service type that we believe
should principaily occupy a band that 1s allocated among multiple services of the same regulatory status.
For example, as between the two co-primary services, FS and FSS, in the 37.0-40.0 GHz band, we
designated the band for terrestnal wireless services such as FS, because we determined that the terrestnal
FS should predominate n this band.”* A designation of more than one technically dissimilar service in a
given band 1s impractical because, by definition, only one service type could predominate in the band due
to operational characteristics.*® Hence, a designation 1s not appropriate for a secondary service. In this
case, 1f we were to designate the 40.5-41.0 GHz band for MSS, we would either relegate the existing
designated service—FSS—to something less than predominant status, or we would render the very use of
“designations” meaningless by requirmg FSS and MSS to coordinate on an entirely co-equal basis, As an
alternative to adopting an additional MSS designation, therefore, we create a secondary allocation for
MSS in the 40.5 -~ 41.0 GHz band. The secondary allocation for MSS is discussed 1n detail below.”’

21. We question whether an MSS system could feasibly be operated in the same bands
designated for FSS and BSS, because an MSS system would likely receive interference from FSS and
BSS services under normal conditions. Even though there 1s a PFD lirmt for the shared allocation, the
GSO (or a portion of the GSO) could be “packed” with FSS and BSS satellites. FSS and BSS systems are
designed with fixed, directional antennas that point to a specific satellite to transmut and receive signals
from space. Many MSS applications, particularly in the lower frequency bands, by comparison, use
omni-directional antennas that do not point to a specific satellite. These omm-directional antennas are
necessary because the handsets are, in general, mobile. The MSS receivers will ““see” several
transmutting satellites at once, however, because the MSS earth station antenna does not have a igh
directional antenna. The directional gain of FSS and BSS antennas, by contrast, minimzes the potential
for receiving mterference from other nearby FSS and BSS satellites due to the rapid decrease 1n antenna
gan as the angle from the wanted satellite increases. MSS ommi-directional antennas do not have this
rapid gain roll-off pattern and, as a result, MSS, generally, has a greater potential to receive interference
from other nearby satellites even when a PFD linut has been established for the FSS and BSS in the same

*! PanAmSat Reply at 4; TRW Comments at 8.

*2 PanAmSat Reply at 4; TRW Comments at 8.

% See V-band Further Notice, 16 FCC Red at 12247 n.17.
5 See V-band Further Notice, 16 FCC Rcd at 12247 n.17.
55 See supra Secuon I1 A.1.

% Designanons, 1n other words, may apply to only technically similar services within the same band. For example,
FSS and BSS, 1n which satellites transmmut to fixed earth stations under similar power and operational constraints,
are techrucally simular services. Therr simularities allowed the Commission to designate both services as the
principal service type in portions of the V-band over the technically dissimular co-primary service of FS.

%" See infra Section 11 B.2 Asa secondary service wn this band, MSS must not cause interference to and must
accept mterference from the primary FSS, BSS and FS services.
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during normal operations, i.e., when there is no rain fading and the upper bound PFD that will apply
during fade conditions. The ITU Radio Regulations already provide the upper bound that will apply to
satellite operations. Moreover, we see no need to dishnguish between the *“top-down™ an “bottom-up”
approaches discussed above. In the end, both approaches to specifying PFD linmts will have identical
effects on satellite operations.” Both would require satellite operators to operate at the same PFD limit
for clear sky conditions, while allowing satellite operators to operate at the same hgher PFD hmit duning
fade conditions. Thus, satellite providers must adhere to the same PFD limuts, regardless of whether
clear-sky or rain fade conditions dictate the standard operating PFD limit. Accordingly, we find that
there 1s no mearungtul difference between the “top-down” an “bottom-up” approaches described above.™

28. Inthe V-Band Further Notice, we requested commenters to address the 1ssue of under what
ctrcumstances and for what penod of time to perrmt FSS operators to exceed the lower PFD limut n the
37.5-40.0 GHz band, especially duning times when there 1s large attenuation of the satellite signal due to
rain. We find that the record 1n this proceeding 1s not sufficiently detailed for us to adopt rules for
satellite operations with a PFD exceeding the lower PFD limut in the 37.5-40.0 GHz band. This does not
mean, however, that we cannot support the basic PFD values that we proposed to apply to soft-
segmentation. Until we have a better record or a more reasoned and comprehensive approach on dealing
with an increase 1n PFD for a limited amount of time, we will incorporate only the lower and upper
boundary PFD limuts that are npe for adoption. We will address this issue 1n a future rulemaking to
establish a better record to determuine the conditions under which the lower PFD limit may be exceeded.

29. We continue to recognize that rain fading has a sigmificant impact on radio propagation at 40
GHz and that PFD 1ncreases and other amehorating techniques will be necessary to maintain adequate
satellite performance even to the limited extent provided for in the 37.5-40.0 GHz band. The conditions
under which geostationary satellites may exceed the lower boundary PFD limuts are still being considered
by the Commssion. Even though the upper PFD boundary 1s being implemented 1n the rules, any request
to exceed the lower boundary would be addressed on a case-by-case basis and subject to the review and
coordination of both the International Bureau and the Wireless Telecommunications Bureau to ensure
that the proper sharing conditions exist between the satellite and terrestral stations. Our disposition of
such requests will be subject to the outcome of the future rulemaking, addressing the FSS service rules in
the V-band, which will establish specific criteria for exceeding the lower boundary. Nevertheless,
terrestnal licensees, when deploying stations in the 37.5-40.0 GHz band, should take into account the
possibility of satellite operations for some limited period of time up to the maximum PFD contained 1n
Section 25.208. Moreover, the PFD liruts we adopt for NGSO FSS are provisional 1n that the conditions
under which non-geostationary satellites may share with geostationary satellitesare still being considered
by the Comrmssion. Resolution of the GSO/NGSO satellite shaning rules could result in additional
changes to Section 25.208. In addition to this 1ssue, we intend to address 1n our future proceeding all
additional 1ssues raised in the V-Band Further Notice but not included 1n this Order, including out-of-
band emission limits to protect RAS above 42.5 GHz, additional NGSO FSS and GSO FSS constraints to
promote nter-satellste system sharing, and proposed rutes to coordinate certain types of earth stations
{Contiued from previous page)
3, Hughes Comments at 10-11 WRC-2003 has now concluded, and nothing that occurred at this WRC has
persuaded us agamnst unplementing soft segmentation

" WRC-2003 Article 21, Table 21.4.

™ For example, a “bottom-up” rule establishing a PFD linut of -132 dB/(W/m?) under clear sky conditions, but
permutting satellite operators to mcrease power by 12 dB (to a level of -120 dB/(W/m®)) under fade conditions 1s
operationally identical to a “top-down” rule estabhishing a PFD lumut of -120 dB/(W/m?) under fade conditions, but
requiring hicensees to decrease their power by 12 dB (to a level of -132 dB/(W/m?)) under clear sky conditions
Under both scenanos, operators face a PFD lumt of -132 dBAW/m®) under clear sky conditions and of -120
dB/(W/m”) under fade conditions.
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aspects of the soft-segmentation approach, we find that the soft-segmentation approach is still important
for the development of both the FS and FSS in the V-band. We, therefore, wall implement PFD limuts
that favor the FS below 40 GHz and the FSS above 40 GHz.

24. Consistent with our proposed band designations in the 37.542.5 GHz band, we conclude that
adopting the PFD Iimits supporting the soft-segmentation approach would enhance and promote
commercial development of both satellite and wireless services 1n this band. As we explamed in the V-
band Further Notice, we find that U.S. terrestnial wireless licensees, which operate systems today and
plan to deploy additional systems in the near future, would benefit from the certainty of knowing the
precise PFD limits that will apply 1n the United States. Similarly, we find that satellite operators, whose
systemns require more time to build than terrestrial operators, would benefit from knowing the parameters
that they will need to observe in the United States when constructing their global systems. Accordingly,
we adopt PFD limats in the 37.5-42.0 GHz bands that provide both satellite and wireless operators an
added level of certainty concerning the potential impact by the other service on their operations. These
PF¥D ltrmuts also support “soft-segmentation” and designations of separate FS and FSS spectrum. The
only outstanding issues are how to implement PFD limuts under varying propagation conditions in the
37.5-40.0 GHz band, and how to protect the Radio Astronomy Service (RAS) observations in the 42.5-
43.5 GHz band from satellite operations in the 42.0-42.5 GHz band. The PFD levels we adopt for the
37.5-42.0 GHz bands are contamed in Section 25.208.

25. Several commenters support the WRC-2000 “top-down” approach, which establishes
relatively high PFD limuts for fade conditions and relied on hicensees to decrease their PFD to account for
normal operating conditions.® TRW, for example, notes that, since the WRC-2000, the US has firmly
backed the WRC-methodology in the ITU-R.” TRW therefore alleges that adopting the US/CITEL
“bottom-up” approach “will likely cause confusion and compound already substantial international
resentment to the clear-sky PFD elements.”® PamAmSat similarly finds that adopting a standard contrary
to the WRC-2000 approach “will create confusion and add to international unhappiness with the clear-
sky PFD components” of the band plan.*®

26. In contrast to WRC-2000's “top-down" approach, the U.S./CITEL approach established
lower PFD limuts for normal operating conditions and, where applicable, allows hcensees to increase
power to compensate for fade conditions.”® Winstar, for example, claims that the WRC-2000 approach
will place the burden on HDFS operators to police the FSS operators to make sure the FSS is operating at
the lower PFD levels; on the other hand, Winstar argues that the US/CITEL approach “will reasonably
shift the7 burden to FSS operators to be diligent about when and how they operate at higher power
levels.””

27. Upon review, we find that our rules should reflect at this time the PFD limits that define the
boundaries of the soft-segmentation.” To this end, we incorporate in our rules the PFD levels that apply

% V_Band Further Notice, 16 FCC Red at 12258, 9 38.

5" TRW Comments at 21

% TRW Comments at 21.

% PanAmSat Reply at 2

™ V.Band Further Notice, 16 FCC Red at 12258, 19 36-37.

7! Winstar Comments at 7

" Several parties suggest we defer adopting the provisional WRC-2000 PFD linuts until after the Commussion

addresses service and licensing rules for these bands and the conclusion of WRC-2003. See Intelsat Comments at
(continued ...)
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areas where FS/FSS sharing considerations and coordination would be required. We also note that the
deployment of non-protected earth stations at the sole nisk of a satellite operator will not hinder the
deployment of the ubiquitous fixed service terminals and that the satellite operator will need the express
agreement from the affected Part 101 EA hcensees prior to the deployment of the earth stations.
Therefore we adopt limitations on the types of earth stations that may be licensed 1n the 37.5-40.0 GHz
band and hmut the type of earth station that will recerve mterference protection from the fixed terminals.

33 Inthe V-band Further Notice we used the text of the footnote to Part 25.202(a)(1) to describe
the type of FSS earth termunal we would consider licensing in bands designated for ubiquitous fixed
service deployment.*? A number of commenters indicated that our proposal to prohibit facilities that
serve individual customers was unclear or overly restrictive.” Others urged the Commission to adopt the
gateway definition contained 1n the ¥-Band Further Notice.** Moreover, WCA asserted that the gateway
definition n the V-Band Further Notice was not sufficiently restrictive® and that a hmt on the number
of gateway stations constructed by any single FSS operator should be enacted.”® We conclude that the
proposed footnote language strikes the proper balance between the wireless designation and the Iimuted
FSS use of the 37.5-40.0 GHz band and that it will help to foster the soft-segmentation comprormse. We
therefore adopt our proposed gateway earth station description, as proposed in the V-Band Further
Notice, as a footnote to 25.202(a)(1).¥’ The footnote states: “Satellite earth station facilities 1n this band
may not be ubiquitously deployed and may not be used to serve individual consumers.” We will address,
in 2 future rulemaking, the specific conditions that will require coordmation among gateway earth
stations and terrestrial earth stations.

B. Allocation Changes
1. Add FSS Allocation in the 37.5-37.6 GHz Band

34, In the ¥-band Further Notice, the Commussion proposed to add an additional 100 megahertz
FSS allocation 1n the 37.5-37.6 GHz band.* As a part of the compromise plan ansing from WRC-2000,
the Commussion proposed to allow limited FSS use of the entire 37.5-40.0 GHz band. In the current
Table of Allocations, however, only the 37.6-40 0 GHz band includes a co-pnmary FSS allocation, and
the 100 megahertz between 37.5-37 6 GHz 15 allocated exclusively to fixed and mobile service.” In the
V_band Further Notice, the Commission proposed completing the FSS allocation for the entire 37.5-40.0

82 See Appendix B, Proposed Part 25.202 (a)(1)(14) of the V-Band Further Notice (“Use of this band by the fixed-
satellite service is hmited to “gateway” earth station operations, provided the licensee under this Part obtains a
license under Part 101 of thus Chapter or an agreement from a Part 101 licensee for the area 1n which an earth
station is to be located. Satellite earth station facilities in this band may not be ubiguitously deployed and may not
be used to serve individual consumers.”™)

% See TRW Cormments at 26, Hughes Reply at 18.

% See WCA Reply at 4, DCT Transnussion Reply at 3, Harris Corporation Reply at 3.

% WCA Reply, Appendix A, at 1

* WCA Comments at 7

%! See V-band Further Notice, 16 FCC Red at 12261 , J47.

8 See V-band Further Notice, 16 FCC Red at 12252, 9 19.

* 47 CF.R. § 2 106 (2002). Moreover, the 37.0-38 6 GHz band 1s allocated to Government fixed and mobile

services and the 37.0-38.0 GHz band 15 allocated to Government Space Research Service (SRS).
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operating in the V-band spectrum.” Accordingly, we adopt the PFD limts contained m Appendix B,
Section 25.208, recogmzing that we will address these additional PFD-related 1ssues in the future.

5. Gateway Earth Stations

30. In the V-band Further Notice, the Commussion proposed to restrict FSS use in the 37.540.0
GHz band to “gateway” earth station operations because such a restnction would help preserve the
proposed designation for use by wireless services. Permitting satellite “gateways™ to be deployed at large
installations or large corporate campuses without generating the types of ubiquitous, consumer-level
deployments, would not defeat the designation of wireless services as the predominant use in this band.
Specifically, the Comrrussion proposed to limut the satellite earth station operations that a Part 101
licensee may deploy in 1ts licensed area 1n the 37.5-40.0 GHz band to “gateway” facihties™ and to restnct
the use of gateway facihities by modifying Section 25.202(a)(1) to state that “satellite earth station
facilimes 1n this band may not be ubiquitously deployed and may not be used to serve individual
consumers.””’ The Commssion requested comment on whether limiting the flexibility of Part 101
licensees 1 this band 1s appropriate. The Commussion also sought comment on its proposals to limit the
37.5-40.0 GHz band to use by satellite earth station gateways and on the specific language proposed to

restrict the “gateway™ termunals.

31. TRW 1s the only commenter that explicitly recognizes the need to sacrifice a measure of
Part 101 flexibility 1 order to preserve the proposed designation of the 37.5-40.0 GHz band for use by
wireless services "° Comments on himitmg the satellite use of the 37.5-40.0 GHz band to gateway
termunals and on the specific language proposed to restrict the “gateway” terminals were more numerous.
Since these comments address the manner in which such limitations of flexibility would be implemented
we conclude that 1t 1s i the public interest to balance Part 101 flexibility for satellite earth stations in
order to preserve the designation to the fixed service in the 37.5-40.0 GHz band.

32 TRW and Winstar, among others, agree with us that the soft segmentation compromise is
further strengthened by prohibiting ubiquitous deployment of FSS earth stations 1n the 37.5-40.0 GHz
band.” Hughes argues that hmtations on the type of FSS earth station should be restricted to the 38.6-
40.0 GHz band,®® while Intelsat argues that non-gateway earth stations should be allowed on a non-
protected basis."' We agree with TRW and Winstar that the soft-segmentation compromise requires that
we ensure that FSS terminals are not ubiquitously deployed in 37.5-40.0 GHz band. We therefore
conclude that some type of restriction should be placed upon the type of Earth station that will receive
protection from interference mn the 37.5-40.0 GHz band. These restrictions are necessary to mnimize the

”* The PFD limuts adopted are different for GSO FSS and NGSO FSS systems. These PFD himits are provisional in
that the conditions under which NGSO satellites may share with GSO satellites are under study and therefore have
not been defined. Resolution of the NGSQ/GSO satellite shanng rules could result in additional changes to
Section 25 208.

7 V_band Further Nonice, 16 FCC Red at 12261, | 46.
" V-band Further Notice, 16 FCC Red at 12271, §47.
" TRW Comments at 26.

™ TRW Comments at 26, Winstar Reply at 4, FWCC Reply at 4, DCT Transrussion at 3, DMC Stratex Networks
Comments at 2.

80 Hughes Comments at 12.

®! Intelsat Comments at 9.
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37 In addition, we wiil not limut this new FSS allocation to GSO FSS. Ordinarily we would
permit both GSO and NGSO FSS use of the newly allocated FSS frequencies at 37.5-37.6 GHz, as the
Commuission’s policy 1s not to distinguish between GSO and NGSO systems in the absence of a
compelling reason to do so. In the V-band Further Notice, the Commussion noted NTIA’s concern that
current and intended Government uses of the 37.5-37.6 band would be more susceptible to interference
from NGSO FSS than GSO FSS satellites.”® In 1ts comments to this proceeding, NTIA reiterated that it
preferred not to have an FSS allocation overlap the space research allocation at 37.0-38.0 GHz.» NTIA
maintained that FSS use of the 37.5-37.6 band should be restncted to GSO FSS only and should
mcorporate adequate protections for the National Aeronautics and Space Administration (NASA) earth
stations in Goldstone, CA and the orbital VLBI site at Green Bank, WV.'® The Commussion sought
comment on whether the intended Government uses of the band were more susceptible to mterference
from NGSO FSS systems than GSO FSS systerns and, 1f so, whether NGSO FSS operations in the band
should be prohibited. The Commussion also sought comment on what technical or operational
constraints, short of a prohibition on NGSO FSS operations in the band, would provide sufficient
protection to Government operations m the band.'” The Commission noted that, under certain
conditrons, certain deployments of NGSO FSS systems can create a promusing sharing environment for
FS operators and are capable of addressing NTIA's concerns.'”

38. In response, some commenters assert that the Commussion should not exclude NGSO
systems from the proposed FSS allocation.'® These commenters argue that NTIA did not sufficiently
demonstrate 1ts specific rationale for excluding NGSO FSS systems from the 37.5-37.6 GHz band and
therefore future NGSO FSS use of this band should not be precluded.'® Boeing adds that the
Commussion has “consistently refrained from dividing the 36-51 GHz band between NGSO and GSO
technologies.”'® In a subsequent filing, NTIA supported 1its position that both the Goldstone, CA facility
and the orbital VLBI site at Green Bank, WV should receive specific protections from NGSO FSS
systems operating m the 37.5-37 6 GHz band.'® NTIA cites an international commutment, embodied 1n
ITU-R SA.1396, to protect space research operations like the Goldstone facihty."” This
Recommendation sets forth the specific protection criteria for space research services in the 37-38 GHz

* See V-band Further Notice, 16 FCC Red at 12253, 9 21.

# See Letter from William T. Hatch, Office of Spectrum Management, NTIA, to Bruce Franca, Office of
Engineering and Technology, FCC (Aug. 31, 2001) (NTLA Aug. 31, 2001 Ex Parte Letier) at 1.

1% NTIA Aug. 31, 2001 Ex Parse Letter at 2. NTIA argues that to support current and future NASA mussions these
earth stanons would require protection against harmful interference i the 37.5-38.0 GHz band. Specifically they
would require a power spectral density level of -217 dB(W/Hz), not to be exceeded for more than 0 1% of tume.
NTIA later rescinded the request for protection to the Orbital VLBI site at Green Bank, WV in the 37.0-38.0 GHz
band. /d

! See V-band Further Notice, 16 FCC Red at 12253, [ 21.
"% See V-band Further Notice, 16 FCC Red at 12253, 9 21.
1% See SIA Comments at 2; Boemg Comments at 15.

' SIA Commens at 2; Boeing Comments at 15-16

103 Boeing Comments at 15.

"% NTIA Aug. 31, 2001 Ex Parte Letter.

" See ITU-R S.A. 1396, “Protection Criteria Jor the Space Research Service in the 37-38 and 40-40 5 GH:
Bands " (adopted April 1999).
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GHz band and noted that adding a co-primary FSS aliocation in the 37.5-37.6 GHz band would remaimn
consistent with the designation of the entire 37.5-40.0 GHz band principally for fixed services.

35. The record supports adding a co-primary FSS allocation m the 37.5-37.6 GHz band.” Boeing
states that the demand for satellite services warrants an FSS allocation at 37.5-37.6 GHz.”' Intelsat also
supports the Commussion’s proposal as the 100 megahertz of spectrum would provide additional capacity
for the FSS generally, and could be utilhized for “mitigation techniques to compensate for rain and other
fades.” Spectrum Astro and TRW add that a continuous FSS allocation 1n the 37.5-40.0 GHz band
would be consistent with the WRC-2000 soft segmentation plan and would promote flexibility in the
deployment of future FSS systems.” Hughes also notes FSS deployment in this band can facilitate the
provision of “broadband services to a wide range of end-users.” Non-Government FS proponer:-
licensed m the 37.5-40.0 GHz band do not object to an FSS allocation in the 37.5-37.6 band, provided
FSS use of this 100 megahertz of spectrun s “sufficiently limited” to protect current and future FS
deployments.” NTIA indicated that any FSS use of the 37.5-37.6 GHz spectrum should be lirmited to
GSO FSS use because the space research service would share better with GSO FSS than with NGSO
FSS. Moreover, NTIA would prefer that FSS use of the 37.5-37.6 GHz band be himited to FSS
gateways *°

36. Adding an additional 100 megahertz FSS allocation in the 37.5-37.6 GHz band will serve the
public interest. As indicated above, allocating an additional 100 megahertz for FSS, subject to the same
Iimitations on FS2 as the other V-band frequencies that we have designated for terrestrial FS, will
ncrease the spectrum efficiency in the band. With the PFD limuts we adopt in this Order, we beheve that
FSS operations are capable of sharing with terrestrial operations (commercial and Government) in this
band without creating undue techmcal burdens on eit-=r the terrestrial or space research services.
Approving the allocation of FSS operations in this ba. . will facilitate greater access to and higher
utilization of the spectrum at 37 GHz. We also note that this additional 100 megahertz FSS allocation
would bring the U.S. Table of Frequency Allocations into alignment with both the WRC-2000 soft
segmentation plan and Article 5 of the ITU Radio Regulations.”’

% See TRW Comments at 6-7; SIA Comments at 2; Boeing Comments at 15; Hughes Comments at 8, Spectrum
A:70 Comments at 2; Intelsat Comments at 3; Winstar Reply at 6.

*' Boeing Comments at 1, 15. Boeing also notes that the Commussion’s proposal is consistent with 1ts contention
that all wireless service designations should be withdrawn from the sub-bands below 38.6 GHz. See Boeing _
Comments at 15.

%2 Intelsat Comments at 3.

% See Spectrum Astro Comments at 2, TRW Comments at 7. TRW notes that the Commussion has recognized that
even though thus band 1s designated for wireless operations, certam deployments of FSS earth stations are capable
of shanng thus band with fixed wireless system, including Winstar’s proposed High-density Fixed Services (HDFS)
system, which s “extremely sensitive to interference.” Id. (citing ¥-band Further Notice 16 FCC Red at 12253,
21).

* See Hughes Reply at in. Hughes argues that these deployments will be successful so long as there are no
“hmutations or restrictions on the deployment of earth termunals {that} could render 1t unusable.” Hughes Reply at
9

** Winstar Reply at 6; FWCC Reply at 4; Bala Equity IV Reply at 4; AT&T Reply at 2, 4.

*'NTIA March 2, 2001 £x Parte Letter.

*" See International Telecommumnication Union, Radso Regulations, Article 5, see also Intelsat Comments at 3.
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and mobule systems operating 1n the wireless designation wall have the potential to interfere with the
Goldstone SRS facility. We will seek comment on methods to mitigate the potential mterference that
may be caused by commercial fixed and mobile stations operating near the Goldstone SRS facility m the
37 GHz Proceeding.'" Among the possibilities we will seek comment on would be to adopt a footnote
to the Table of Allocations modeled after Footnote US311, already contained 1n the Table of Allocations.
Footnote US311 establishes a 80 km (50 mile) radius around the Goldstone SRS facility in which every
practicable effort 1s made to avoid the assignment of frequencies in the 1350-1400 MHz and 4950-4990
MHz bands to stations operating 1n the fixed and mobile services.'"”

2. Shift MSS Allocation from 39.5-40.0 GHz to 40.5-41.0 GHz

42, In the V-band Further Notice, the Commussion proposed to shift the 39.5-40.0 GHz MSS
allocation to the 40.5-41.0 GHz band ''"® The 39.5-40.0 GHz band 1s currently allocated to the FS, MS,
FSS, and MSS services on a co-primary basis; however, in the 36-5/ GHz Order, the Commission
concluded that ubiquitous satellite uses could not share the same spectrum as ubiquitous terrestnal
uses.'’” Indeed, prior to WRC-2000, NTIA agreed to support the U.S. proposals to the WRC-2000, which
required constraints to be placed on the Government 39.5-40.0 GHz MSS allocation in return for access
to the 40.0-41.0 GHz spectrum under the “soft-segmentation” arrangement.’'* The Commussion affirmed
its conclusion regarding sharing between ubiquitously deployed services in the V-band Further Notice,
and commenters addressing the issue of co-frequency sharing tn the 39.5-40.0 GHz band support our
analysis ''” Accordingly, while we will continue to permit FSS gateways to operate in the 39.5-40.0 GHz
band, we conclude that ubiquitously deployed MSS stations cannot share with ubiquitous terrestrial uses
in the 39.540.0 GHz band. Therefore, we delete the MSS allocation from the non-Government column
of the Table of Frequency Allocations contained 1n Section 2.106 of the Comrmssion’s Rules and add
US382 to the Table whereby Government earth stations operating 1n the 39.5-40.0 GHz MSS allocation
shall not claim protection from non-federal Government stations in the fixed and mobile services.'”®

43. For consistency, we would normally propose to delete the MSS allocation in this band from
the Government column NTIA, however, opposes this measure.'?’ NTIA states that arrangements with
member states of the North Atlantic Treaty Organization (NATO) require that we retain the Government

' See 37 GHz Proceeding

'""47 CFR §2.106 n.US311 (2002).

"6 v band Further Notice, 16 FCC Red at 12253-54, 9 22.
""" See 36-51 GHz Order, 13 FCC Red 24649,

""¥ We note that there exists a co-prumary Government Earth Exploration Satellite Service (EESS)(Earth-to-space),
Space Research Service (SRS) (Earth-to-space), and secondary EESS allocation n the 40.0-40.5 GHz band. See
47CFR §2.106 (2002).

"% See Winstar Comments at 4.

120

See Appendix B, § 2 106, US382.

1! See Letter from Richard D Parlow, Office of Spectrum Management, NTIA, to Richard Smith, Office of
Engineenng and Technology, FCC (Apnl 30, 1997), available at <http://harfoss.fee gov/prod/ecfs/
rewrieve.cgi?native_or_pdf=pdf&id_document=1831190001> (last wisited, Feb. 23, 2003).
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band and was adopted by the ITU 1n an effort to protect both general space research operations as well as
umque operations during mission cntical events.'%

39. Taking NTIA’s concems nto consideration, we find that operation of NGSO systems within
this new 37.5-37.6 GHz FSS allocation with certain limitations is in the public interest. Consistent with
our approach in other portions of the band, we seek to avoid making distinctions between NGSO and
GSO deployments. FSS operations 1n the entire 37.5-40.0 band, designated principally for terrestrial FS,
will be subject to specific PFD limuts to protect all licensees from both 1n-band and out-of-band
interference. To ensure GSO and NGSO FSS systems adequately protect space research operations m
the 37-38 GHz band, we will require coordination between FSS systems and SRS facilities based on
Recommendation ITU-R SA.1396.'” At the ime of apphication, GSO and NGSO FSS applicants must
demonstrate how the proposed systems will protect SRS receiving stations. The coordination process
shall nclude representatives from the commercial operator and the Interdepartment Radio Advisory
Commuittee (IRAC) (and its Frequency Assignment Subcommittee (FAS)), which is an interagency
commuttee of Federal radio frequency managers that advises the Executive Branch on the Federal
Government’s use of the spectrum.”® We find that limiting GSO and NGSO FSS operations 1n this
manner will not be technically burdensome.'"' Accordingly, we find this allocation strikes an approprate
balance between the desire for the deployment of advanced commercial FSS systems and the need to
protect the Government’s exploration of space through radio astronomy.

40. By extending the FSS allocation to include this 100 megahertz of spectrum, we intend to
provide both GSO and NGSO satellite systems the additional flexibility to deploy applications that utilize
the spectrum allocation 1n the most efficient manner. Our goal 1s to promote the deployment of service to
the public by balancing the need for additional FSS downlink spectrum against the terrestrial FS and
space research operators’ requirements for sufficient protection agaimst interference from in-band FSS
systems. Moreover, we find that allowing FSS operators to take advantage of an additional 100
megahertz of capacity 1s both technically feasible and necessary to achieve a balanced band plan for the
36.0-51.4 GHz band.

41. In 1ts comments to the Commussion’s Further Notice, NTIA 1dentified the need to
protect the Goldstone Califorma SRS facility from FSS downlink transmissions.'’? We recognize, too,
that the 37-38.6 GHz portion of the 37.0-40.0 GHz V-Band spectrum 1s designated for commercial
wireless systems and allocated to Government fixed and mobile terrestrial services.'” Commercial fixed

1% See ITU-R S. A 1396.

1% We note that coordination requirements for the Goldstone, CA SRS facility, for example, could make 1t difficult
for FSS satelhites to provide coverage to the Los Angeles area in the 37.5-38.0 GHz band, however, we also note
that these services could be supplied to Los Angeles in the remainder of the 37.5-40.0 GHz band.

"9 Specifically, the Space Systems Subcommuttee (SSS) of IRAC 1s responsible for the international registration
and coordmmation of Government satellite systems and normally processes all international achons through the
Comnussion. For more information on the IRAC, see generally NTIA Office of Spectrum Management, nter-
department Radio Advisory Commuttee, avarlable at <http'//www ntia doc.gov/osmhome/irac.html> (last visited,
Mar. 19, 2003).

"' As NGSO system spot beams result in a confined geographic footprint 1t should not be prohibitively difficult to

umplement an FSS NGSO system in a manner that protects an area around the Goldstone Facility.

"2 See Letter from William T. Hatch, Office of Spectrum Management, NTIA, to Bruce Franca, Office of
Engineenng and Technology, FCC (Aug. 31, 2001) (NTIA Aug. 31, 2001 Ex Parte Letter) at 1-2.

347 CF.R §2.106 (2002).
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45. Several commenters either oppose or raise concerns about the NTIA proposal.’*® These
parties assert that adding a co-primary Government MSS allocation to the 40.5-41.0 GHz band would
impose regulatory burdens on FSS licensees and diminish the usefulness of the satellite spectrum above
40.0 GHz for FSS by requiring coordination between FSS and Government MSS operators at 40.5-41.0
GHz."”! Others assert that a co-primary Government MSS atlocation n the 40.5-41.0 GHz band would
be inconsistent with the outcome of the WRC-2000 and that FSS and MSS operations would be
technically incompatible.'*

46. We find ment in the commenters’ concerns about adding a co-primary government MSS
allocation in the 40.5-41 0 GHz band. First, the 40-42 GHz spectrum 1s designated for use by
commercial FSS licensees, and a new, pnmary MSS allocation from 40.5-41.0 GHz would require FSS
hicensees in the band to protect another ubiquitously deployed service 1n the frequency band.™
Furthermore, absent further international or domestic shaning studies that demonstrate the compatibility
between FSS and MSS systems 1n the 40.5-41.0 GHz band, we are reluctant to allocate the MSS in the
band on a co-primary basis. Third, the ITU has not allocated the 40.5-41.0 GHz band for co-primary
MSS 1n Region 2, which includes the United States; therefore, even 1f we were inclined to adopt a MSS
allocation 1n the Umted States, the allocation would have no interference protection from FSS operations
outside of the borders of the Unuted States.”* Last, the NATO spectrum requirements are advisory in
nature, and domestic needs can be satisfied through actions short of establishing a primary MSS
allocation 1n the band. For these reasons, we dechine to add a co-primary MSS allocation to the 40.5-41.0
GHz band for Government use.

47. Like several of the commercial commenters that addressed the issue, Hughes opposes a co-
primary Government MSS allocation that would require commercial FSS licensees to coordinate with
Government MSS operators on an equal basis. Despite its opposition to a co-primary Government MSS
allocation, however, Hughes supports the adoption of a co-primary commercial MSS allocation in the
40 5-41.0 GHz band."’ Hughes contends that, because commercial “licensees need the maximum
flexibility to implement their systems,” the Comussion should establish a pnnmary MSS allocation for

1 See, e g, TRW Reply at 6-7; SIA Letter at 3, Intelsat Comments at 4; Boeing Comments at 16. While Hughes
also opposes a Government MSS allocation in the 40 5-41.0 GHz band, Hughes Comments at 7, Hughes supports
designanng spectrum at 40.5-41.0 GHz for non-Government MSS to promote flexible satellite deployments.
Hughes Comments at 9. For a discussion of designation changes 1n this band, see supra section IV A.

P! See, e g, SIA Comments at 3 (assertng that the proposal would “unreasonably disadvantage satellite providers
and unreasonably advantage terrestral wireless users™); Intelsat Reply Comments at 3 (“this [40.0-42.0 GHz]
spectrum block should not be hindered by the addition of new services on a primary basis, as contemplated by the
Commussion’s proposal to upgrade the MSS 1n the 40.5 41.0 GHz band.”); see also Hughes Reply at 12 (“the
Commssion should not adopt a primary Government MSS allocation at 40.5-41.0 GHz unless and until 1t is clear
that government use of that spectrum wall not wnterfere with the deployment and operation of commercial systems
in the same band.™). But see Winstar Comments at 4 {*“Wnstar supports the FCC proposal”).

132 TRW Reply at 7, TRW Comments at 9-10.
133 See discussion infra Section 1ILA.2.
147 CFR § 2 106 (2002).

'** Hughes claims that commercial MSS operations n the 40.5-41.0 GHz band could prove compatible with FSS
systems in this band 1f MSS operators were to use FSS transponders to close MSS links. Hughes Reply at 13
(claumung that the use of FSS transponders would allow “MSS systems . . [to] work 1n a way that creates no
greater level of interference than FSS systems™).
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MSS allocation for possible future requirements.'”? The spectrum requirements of NATO are set out in

the NATO Joint Civil and Military Frequency Agreement (NJFA).' The NJFA constitutes the joint
agreement between the civil and military authorities of the NATO nations on the use of the radio
spectrum for military purposes required by NATO forces or in support of NATO."** In general, NATO
member states agree to accept NJFA standards by reflecting such needs in national allocation tables to
the maximum extent possible.’”® The NATO Frequency Management Branch acknowledges that
complete harmonization of Government frequencies among member nations 1s not always possible.
Indeed, when nations cannot comply with specific military requirements using provisions of the NJFA,
the NATO Frequency Management Branch advises national authonties that *military requirements may
be satisfied nationally i civil bands or allocations, ™%

44. To satisfy the NATO NJFA guidelines and to fulfill domestic Department of Defense (DOD)
needs, however, NTIA proposed a plan under which NTIA would accede to certain protective measures
that would benefit terrestrial fixed operations in the 39.5-40.0 GHz range 1n exchange for the
establishment of a new, primary, Government MS$ allocation 1n the 40.5-41.0 GHz band.'”” NTIA
requested that we amend the Government column of the Table of Frequency Allocations to add a pnmary
MSS allocation 1n the 40.5-41.0 GHz band.'®® In the V-band Further Notice, we sought comment on
NTIA's proposal and asked commenters to address specifically how NTIA’s proposal for a primary
Government MSS allocation might be implemented when WRC-2000 adopted only a secondary MSS
allocation for countries in Region 2 such as the United States.'”

122 See Letter from Richard D. Parlow, Office of Spectrum Management, NTIA, to Richard Smmuth, Office of
Engineering and Technology, FCC (Apnl 30, 1997), available at <http://haifoss.fcc.gov/prod/ects/

retneve.cpi’native_or_pdf=pdf&id_document=1831190001> (last visited, Feb. 23, 2003).

'Z See NATO Frequency Management Branch, Response to the Commussion of the European Communuties(’]
Green Paper on Radio Spectrum Policy, avarlable ar hitp://europa.eun. int/ISPO/spectrumgp/sgpcomynato.pdf (last
visited, Feb. 24, 2003) (Unclassified NATO Frequency Management Branch Response).

124 NTIA Apnl 30, 1997 Ex Parte Letter at 4.
' NTIA Apnl 30, 1997 Ex Parte Letter at 4.

126 Gee NATO Frequency Management Branch, Response to the Commission of the European Communhes{ ]
Green Paper on Radio Spectrum Policy, avarlzble at hutp://europa.eu int/1SPO/spectrumgp/sgpcomy/nato. pdf (last
vistted, Feb 24, 2003) (Unclassified NATO Frequency Management Branch Response).

127 Specifically, NTIA commutted to observe the provisional PFD limuts on MSS that WRC-2000 adopted and
prohibit Government MSS earth stations from claimung protection from non-Government stations operating in the
fixed and mobtle services See Letter from Wilhlam T Hatch, Office of Spectrum Management, NTIA, to Bruce
Franca, Office of Engineermng and Technology, FCC (March 2, 2001). In the F-band Further Notice, the
Commussion proposed to embody NTIA's conditional comnutments 1 a footnote, USYYY, 1n the Government
column of the Table of Frequency Allocations and, on this bass, tentatively concluded that it should retain the
Government MSS allocation in the 39.5-40 0 GHz band. V-band Further Notice, 16 FCC Red at 12254, 9 23.

128 See Letter from William T. Hatch, Office of Spectrum Management, NTIA, 1o Bruce Franca, Office of
Engineering and Technology, FCC (March 2, 2001).

" V-band Further Notice, 16 FCC Red at 12254-55, 4 25 & n.51 (citing WRC-2000 Final Acts, Art. S5 (adopting
a secondary MSS allocation m the 40.5-41 0 GHz band 1n Region 2).
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any co-primary MSS allocation in the 40.5-41.0 GHz band. Adding a new, secondary Government MSS
allocation to the 40.5-41.0 GHz band will also allow us to maintain protection of FS licensees in the
39.5-40.0 GHz band by applying Footnote US382 to the Government MSS allocation from the 39.5-40.0
GHz band while permutting necessary Government MSS operations in V-band frequencies above 40.5
GHz on a secondary basis. Uniike the proposals for a pnmary Government allocation, moreover,
proposals for a secondary commercial and Government MSS allocation in the 40.5-41.0 GHz band fully
comport with the International Table of Allocations.'* Accordingly, we modify the domestic Table of
Allocations to reflect the addition of a secondary MSS allocation to the 40.5-41.0 GHz band in the
Federal Government and Non-Federal Government columns of the Table. In so doing, we recognize that
the new secondary MSS allocation will require us to develop adequate protection for primary operators
prior to permitting widespread deployment of secondary MSS operations in this band. Nevertheless, we
believe that the Commussion can develop the service rules necessary to ensure that pnmary FSS
operations remain fully protected from harmful interference once potential FSS and MSS operators in the
band begin finalizing their plans for operation.'**

3. Add Government FSS Allocation to the 40.5-41.0 GHz Band

50. In the ¥-band Further Notice, the Commission proposed to add a primary FSS allocation to
the Government column of the Table of Frequency Allocations in the 40.5-41.0 GHz band.'*® This band
ts currently allocated for exclusive non-Government use. By designating the 37.0-40.0 GHz band for
wireless services, we placed significant restrictions on Government V-band FSS spectrum not previously
encumbered by restrictive PFD limits. Adding a pnmary FSS allocation in the 40.5-41.0 GHz band
would provide Government access to additional FSS allocations where the PFD levels are less
constraiming. Moreover, as noted above, NTIA conditioned 1ts willingness to accept restrictive PFD
limits below 40 GHz provided that Government access to the 40.5-41.0 GHz band for FSS and MSS
operations 1s granted.’*’

51. Most commenters view the proposal to allocate more pnmary FS8 spectrum for Government
use as potentially detrimenta! to commercial satellite operations mn the band unless the Comrmssion
develops rules to establish priority and coordination between cormmercial and Government FSS
systems.*® Intelsat, for example, expresses concern that adding a new Government FSS allocation within
spectrum aliocated principally for commercial satellite use will pit commercial and Government interests
against one another in the band." Simularly, Intelsat fears that commercial FSS operators would lose
access to essential FSS spectrum to make room for Government systems.'”’ Hughes and TRW share

144 TRW Comments at 8, Intelsat Reply at 5 (“Intelsat supports a secondary domestic allocaon to MSS mn this
band, in line with the international table of frequency allocation m Section S5 of the ITU Radio Regulations.”)

45> As noted above, for example, some FSS operators appear to behieve that requinng secondary MSS operations to
use FSS termnals for MSS transmessions would adequately protect FSS operators agawst harmful interference.
See, e g, Hughes Reply at 13.

Y6 »_band Further Nonce, 16 FCC Red at 12255, § 26.

"7 See supra Section 111.B.2.

"% Intelsat Comments at 5

' Intelsat Comments at 5.

130 See, e.g . Intelsat Comments at 5 (“Intelsat 15 concerned wath [the proposal to add a Government FSS allocation

at 40.5-41 0 GHz], as 1t may result in FSS non-Government users competing for spectrum with Government
apphcanons )
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commercial operators.*® As indicated above, a decision to adopt a co-primary MSS allocation 1n the
40.5-41.0 GHz band must be based on whether the newly proposed MSS operations would be technically
compatible with the FSS uses in the 40.0-42.0 GHz band. In this respect, we fail to see any matenal
distinction between the technical and practical compatibility of any co-primary MSS systems —
Government or commercial — with co-frequency FSS systems and with the compromise band plan that
the FSS and FS operators reached at WRC-2000. The same problems of coordination and interference
protection that apply to proposals for a co-primary Government MSS system apply to a co-primary
commercial MSS system in the band. Moreover, even Hughes acknowledges that the “intemational table
of allocations only contains a secondary MSS allocation for the 40.5-41.0 GHz band 1n Region 2.”"*’
While Hughes then speculates that the United States might one day “successfully undertake an effort to
upgrade their intemational allocation to primary status,” Hughes provides no sharing studies or other
technical evidence that would support the allocation of additional spectrum for MSS in this band for
either Government or commercial use on a co-pnmary basis with the FSS."** Thus, we decline to add a
co-pnmary MSS allocation to the 40.5-41.0 GHz band for commercial use.

48. As an alternative to adopting a co-primary MSS allocation, several commenters ask the
Commussion to adopt a secondary MSS allocation n this band for commercial or Government systems, or
both.'*® While noting that precise non-interference standards for secondary MSS operations would need
10 be developed, several commenters embrace this approach.'® Intelsat, for example, supports a
secondary MSS allocation because 11 offers the potential for permutting the deployment of new or
innovative types of MSS services without unduly affecting the primary FSS operators n the band.'!
Similarly, TRW supports creating a secondary MSS allocation in the 40.5-41.0 GHz band because, unlike
a primary service, secondary MSS licensees would bear the burden of accepting any interference that
FSS operations might cause and would have to protect FSS operators from any harmful mterference from
MSS operations.'*

49 We agree that adopting both a commercial and Government secondary MSS allocation would
offer MSS licensees additional flexibility without unduly compromising the authority granted to pnmary
FSS systems in the band.'* In addition, we believe that adopting the secondary Government MSS
allocation m the 40 5-41.0 GHz band would largely fulfill NTIA’s desires to meet the need of NATO and
DOD operations without causing the incompatibility, interference and nequity that would accompany

" Hughes Reply at 12
' Hughes Reply at 12.

'** Hughes Reply at 12. In addition, Hughes does not explain n any detail how coordinating a co-primary
commercial MSS system would be any less burdensome than coordinating a co-primary Government MSS system.

% See, e g., SIA Comments at 3 (supporting use of the 40.5-41.0 GHz band “on a strictly secondary basis™).

190 TRW Conunents at 1 (“TRW supports the proposed secondary allocation of non-Government spectrum to the
MSS at 40.5-41.0 GHz, provided that 1t 1s clear 1o all parties that this ailocation is truly secondary™); SIA
Comments at 3 (supporting use of the 40.5-41.0 GHz band “on a stnctly secondary basis”).

19! Intelsat Comments at 4.

* Section 2.104(d) of the Comrmussion’s rules provides that stations of a secondary service shall not cause harmful
interference to stations of prnumary services and cannot claim protection from harmful interference from stations of
prumary services to which frequencies are already assigned or may be assigned at a later date. See 47 CF.R. §

2 104(d)(3)(2002); see also, e.g, TRW Comments at 8 & n.14.

"’ Hughes Comments at 9; Intelsat Comments at 4
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While the relationship between elevation angles and service provision is not absolute,'*® we estimate that,

with today's technology, overcoming the additional absorption of radiofrequency signals from the
atmosphere that occurs in the V-band would require V-band earth stations to operate at higher elevation
angles. As demonstrated in Figure 1, the higher the elevation angle that an earth station must use, the
smaller the available orbital arc that remains visible to a given earth station With a 30 degrees minimum
elevation angle, the visible orbital arc would have sufficient room for significantly fewer individually
located satellites to remain visible from a single earth station located in the forty-eight contiguous United
States (CONUS)."® As a consequence, commercial operators are legitimately concerned that — absent
some type of coordmation process — the government might launch and operate geostationary FSS
satellites into one or more of the imited number of available orbital posttions before the Commussion
could authorize commercial operators to deploy their systems under the current system of granting
satellite applications.

53. Parties to this proceeding offered several proposals on the types of coordination procedures
they believe would be necessary to ensure productive coordination between Government and commercial
users."”” TRW, for example, would support the proposal to add a primary FSS allocation at 40.5-41.0 for
Govemnment use, provided that the Commmission indicates that Government uses will not receive priority
over commercial use and that the 40.0-42.0 GHz band remans otherwise available without constraint,'*®
Specifically, TRW suggests that the Commission adopt a footnote similar to 1JS334, which establishes
the relative authority between commercial and Government users in the 18 GHz band by requiring
coordimation and by hmiting Government operations to a certain portion of the orbital arc.’” Provided

1% Many other factors, such as terrain obstacles, foliage density or atnospheric attenuation, can mfluence the
provision of service to a given area

"% This estimate of the number of visible orbital locations is based upon an assumed elevation angle of 30° and
assumes compliance with Commission's two-degree orbital spacing policy for FSS. For information on the
Commussion’s two-degree spacing policy, see Licensing of Space Stations in the Domestic Fixed-Satellite Service
and Related Revisions of Part 25 of the Rules and Regulanons, Report and Order, CC Docket No. 81-704, 54 RR
2d 577, 598, 9 70 (1983) (Two-Degree Spacing Order), see also, e g , Columbia Communications Corporation, 14
FCC Rcd 3318 (Int'l Bur, 1999), Assignment of Orbual Locations to Space Stations in the Domestic Fixed-
Satellite Service, 5 FCCRed 179, FCC 89-364 (1990) Subsequent to the time pleadings were filed m tins
procceding, the Commission adopted the Space Station Reform First Report and Order to establish faster satellite
licensing procedures. In addition, the Commussion explamed how the new procedures would be apphed to the
pending V-band applications, and announced that those applications would be placed on public notice shoniy after
thus Order 1s released. Amendment of the Commussion s Space Stanon Licensing Rules and Policies, IB Docket
No. 02-34, First Report and Order and Further Notice of Proposed Rulemakmng, FCC 03-102, 18 FCC Red 10760
(2003) (Space Statron First Report and Order).

"7 TRW Comments at 14
18 TRW Comments at 14

' Footnote US334 provides as follows In the band 17.8-20.2 GHz, Government space stations 1n both
geostationary (GSO) and non-geostationary satellite orbits (NGSO) and associated earth stations 1n the fixed-
satellite service (space-to-Earth) may be authonized on a primary basis. For a Government geostationary satellite
network to operate on a prunary basis, the space station shall be located outside the arc, measured from east to
west, 70 West Longuude to 120 West Longitude. Coordination between Government fixed-satellite systems and
non-Government space and terrestrial systems operanng in accordance with the Umited States Table of Frequency
Allocanons 1s required. 47 CF.R. § 2.106, n.US334 (2002).
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Intelsat’s concern. Hughes states that the proposal for a new, primary Government FSS spectrum would
“unfairly place the burden of coordinating Government systems solely on commercial satellite
interests.”'*' TRW adds that the “allocation of spectrum for unconstrained Government FSS operations
at 41.0-42.0 GHz will have a negative impact on the commercial viability of non-Government FSS
operations in that band.”"*? Finally, each of these parties suggests that the additional government
aliocation would threaten to undo the hard-fought compromise that FS and FSS interests reached at
WRC-2000 by diminishing the viability of the 40.5-41.0 GHz band for commercial FSS.'*

52. NTIA has supported the soft segmentation arrangement that the U.S. succeeded in obtaining
at WRC-2000. Further, it is clear that the constraints arising from the soft segmentation arrangement
make Government access to FSS spectrum above 40 GHz a necessity. We note, however, the
commercial operators’ contentions that unbridied Government use of this commercial bandwidth would
not serve the public interest and should not be permitted. The potential for coordination difficulties
among commercial and Government systems when both users hold co-primary allocations in the same
band 1s particularly acute in the V-band where frequency propagation characteristics render access to
spectrum at particular orbital locations even more limited than in other frequency bands. As in any
frequency band, the satellite orbital locations visible to a satellite earth station are based on the elevation
angle requirements of the earth station. The earth station elevation and azimuth angles define the visible
geostationary arc (or visible arc) from locations in the United States. In lower frequency bands, satellite
operators can more reliably establish communications links to satellite systems at elevation angles as low
as 50 154

Visible orbital arc
from an earth station
operating at a 30°
elevation angle

Visible orbital arc
from an earth station
operating at a 5°
elevation angle

Figure 1: Visible Orbital Arcs from Earth Stations Operating at Different Elevation Angles. Figure Is for
illustrative purposes only and I1s not to drawn scale

"*' Hughes Comments at 7.

132 TRW Reply at 6.

153 See, e g, Hughes Reply at 13 (asserting that adding a Government FSS allocation at 40.5-41.0 GHz unfairly
shifts a burden currently shared by both terrestrial FS and FSS operators to one that FSS operators alone must
bear), Hughes Comments at 7-8 (same).

** In Ku-band, for example, satellite operators typically require a minimum elevation angle of ten degrees or
greater in order to provide reliable service to a particular location, although service in Alaska has often been
offered at clevation angles as low as five degrees See Polictes and Rules for Direct Broadcast Sateliite Service,
17 FCC Red 11331, 11358, 1 55 (2002) (citations omitted). Satellite operators could establish communications
links with satellites at angles of less than five degrees, but the Commission generally prohibits earth stations from
operating at these very low elevation angles due to the likelihood of interference to terrestrially based
communications networks. See 47 C.F.R § 25.205 (2002).
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commercial operators to coordinate their operations on an co-primary basis.'® The coordination process

shall include representatives from the commercial operator and the Interdepartment Radio Advisory
Commuttee (IRAC), which is an interagency commuttee of Federal radio frequency managers that advises
the executive branch on the Federal Government's use of the spectrum.’®® Coordinated commercial and
Government use of the 40.5-41.0 GHz band will result in a mutually interference-free operating
environment for the deployment and operation of commercial systems. Should the parties to the
coordination prove unable to coordinate their planned systems 1n a reasonably timely fashion, however,
the Commussion and NTIA will work under the IRAC process to find a resolution of any coordination
disputes,

4. Add FSS Allocation to the 41.0-42.0 GHz Band

56. In the V-band Further Notice, the Commussion proposed to add a primary FSS allocation to
the 41.0-42.0 GHz band. Because WRC-2000 adopted PFD limuts that favor terrestrial uses below 40.0
GHz and that favor satellite uses from 40.0-42.0 GHz, the Commussion proposed to redesignate the
spectrum available for wireless services from 41.042.0 GHz to 37.6-38.6 GHz and to redesignate the
spectrum available for satellite use from 37.6-38.6 GHz to 41.0-42.0 GHz.'"”” Consequently, the
Commussion proposed to add a primary FSS allocation to the 41.0-42.0 GHz band to achieve the
redesignation of the 41.0-42.0 GHz band for FSS use.'®

57. To meet the needs of commercial FSS operators and consolidate the compromise plan
established for the V-band, commenters unammously support the proposed FSS allocation.'® TRW, for
example, notes that adding a primary FSS allocation to the 41.0-42.0 GHz band not only would enable
“global [high-density] FSS operations at 40.0-42.0 GHz,” but also would “comport[] fully with the soft
segmentation division of spectrum between satellite and terrestrtal users agreed to by WRC-2000."""°
Boeing adds that the additional spectrum for FSS operations in the 41.0-42.0 GHz band would
“promote{] the more efficient design and deployment of [FSS] systems.”!”! Given the support for the
Commussion’s proposal from commenters, we adopt the proposal to add a pnmary non-Government FSS
allocatton 1n the 41.0-42.0 GHz band and modify the Table of Allocations m Section 2.106 of our rules
accordingly.'”

185 Coordmation between Government and commercial operations will ensure equitable access to the shared FSS
allocahons.

1% Specifically, the Space Systems Subcommuttee (SSS) of IRAC 15 responsible for the intenational registranon
and coordination of Government satellite systems and normally processes all international actions through the
Commussion For more information on the IRAC, see generaliy NTIA Office of Spectrum Management, Inter-
deparment Radio Advisory Commutice, available at <hitp.//www nua doc gov/osmhome/irac html> (last visited,
Mar. 19, 2003)

'7 See WRC-2000 Final Acts, Art. S 21.
‘% V_band Further Notice, 16 FCC Red at 12255, 4 27.

'? See, e g, Hughes Reply at 6 & n 23; Wmnstar Comments at 5; TRW Comments at 7; Boemng Comments at 17;
Hughes Comments at 5-6, §; Intelsat Comments at 2, 6; SIA Comments at 2.

" TRW Comments at 7
'"! Boemng Comments at 17
‘2 A primary allocation for the fixed and mobile services still remains in the 41.0-42.0 GHz band. What, if any,

use by these other services will be addressed 1n a future rulemaking,
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the Commussion develops some type of coordination procedure between commercial and Government
users, several parties express support of the additional Government FSS allocation.'®

54. We recognize that both Government and commercial systems must remain sufficiently sure
of their access to orbital and spectrum resources 1f they are to proceed with research, development and
production of their planned space-station systems. At the same time, several years will pass before either
commercial or Government systems are ready to deploy space stations. If experience is any guide, some
will choose not to implement planned systems while others will implement currently unplanned
systems.'® Of course, we can and frequently do attempt to narrow the potential for interference when we
can reasonably anticipate that interference would occur. In this case, however, the Government may or
may not deploy systems 1n the band, and, given this uncertainty, 1t is difficult for us to determune, ex ante,
whether and how we should hrmit Government systems. For us to support confining Government systems
to one small portion of the orbital arc as TRW has proposed would be particularly inappropriate because
we cannot be certain that this particular method of coordination represents a cost-effective or necessary
restriction.

55. Moreover, the Commssion recently revised 1ts satellite licensing procedures to speed the
process for acting on satellite applications. Specifically, the Commission explamed how it would hcense
V-band satellite systems.'® The Commussion also explained that all pending V-band applications would
be treated as though they were filed at the same instant.'® In addition, the Commussion directed the
International Bureau to issue a public notice shortly after the release of this Order, to explain these
procedures in more detail, and to give applicants an opportunity to amend their applications, 1f
necessary.'® The Public Notice can also 1dentify any known orbit/spectrum requirements of the
Government. In the meantime, rather than attempt to render a judgment now about the relative future
demand for orbital and spectrum resources among Government and commercial systems in the V-band,
we will add a Government FSS allocation to the band, however, we will require both Government and

' Boeing Comments at 16 (“Boeing does not object to a Government FSS allocation in principle, however, any
Government FSS allocation in this band should be on a secondary basts, rather than co-primary wath non-
Government FSS.”), TRW Reply at 6 (“TRW . . . believes that, with the imposition of sensible lirmts on
government FSS operations, a place can be found i the band for government FSS systems to meet thewr objectives
1n a way that does not jeopardize the commercial viability and business objectives of non-government FSS
systerns™); see also Hughes Reply at 13 (asserting that the Comnussion should not adopt a pnmary Government
MSS allocation at 40 5-41.0 GHz unless and until 1t is clear that government use of that spectrum will not interfere
with the deployment and operation of commercial systems 1n the same spectrum); Hughes Comments at 7-8 (same).

"1 See, e g., Public Nouce of Dismissal, Report No SAT-00125, Lockheed Martin Corporation (d/b/a Marine
Systems), File Nos. SAT-LOA-19970925-0100 through-0108 (rel., Oct. 30, 2002), available at < http'//

www.fcc.gov/Daily Releases/Daily Business/2002/dbl1030/DOC-227913A1.pdf> (last visited, Mar, 28, 2003),
citing Letter from Gerald C. Musarra, Vice President Trade and Regulatory Affairs, Lockheed Martin, to Marlene

Dortch, Secretary, FCC (Sept. 13, 2002).
'2 Space Station Reform First Report and Order at 10865, § 279.

'’ Space Stanon Reform First Report and Order at 10865, 1 279. Previously, the “processing round” system
would combune satellite applications into groups and then processes mutuaily exclusive satellite applications
together. See Amendment of the Commussion’s Space Station Licensing Rules and Policies, Notce of Proposed
Rulemaking and Furst Report and Order, 17 FCC Red 3847, 3850, Y 5-6 (2002) (Space Station Licensing Reform
Notce), available at <http://hraunfoss.fec.gov/edocs_public/attachmatch/FCC-02-45A 1.doc> (Jast vistted Mar. 18,
2003). The Comnussion has noted that “the processing round licensing procedures involve multiple, ofien quite
ntnicate and time-consurmng steps.” /d at 3850, 9 5.

1 Space Stanon Reform First Report and Order at 10865, 9 279,
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reduced need for HAPS spectrum and in hopes of providing additional spectrum for terrestrial FS users,
the Commussion proposed to return the 42.5-43.5 GHz and 47.2-48.2 GHz bands to their original
configurations of shared Government and commercial operations.'® Specifically, the Commussion
proposed to reverse the commercial-Government spectrum swap and return the 42.543.5 GHz and 47 2-
48.2 GHz bands to shared commercial-Government use by adding non-government allocations to the
42.5-43.5 GHz band '* Other things being equal, most operators would prefer to operate at the lower
frequencies in the 42.543.5 GHz band than the higher frequencies in the 47.2-48.2 GHz band due to the
iower band’s somewhat supenor propagation charactenistics. Several parties to this proceeding
accc:gc}‘imgly support the proposal to once again make the 42.543.5 GHz band available for commercial
use.

62. The Government, however, does not support the change. NTIA recognizes that “there 15 a
degree of ment” in harmomzing the 42.5-43.5 GHz bands globally for commercial operations, but asserts
that the 42.5-43.5 GHz band remains peculiarly appropnate for exclusive Government operations for
several reasons. First, some Government systems currently operate in the 42.5-43.5 GHz band,'® and the
42.5-43.5 GHz band 1s immediately adjacent to the Government satellite band at 43.5-45.5 GHz. Second,
the 42.5-43.5 GHz band could accommodate an expansion of Government Earth-to-space operations.
Third, NTIA has encouraged federal agencies over the last few years to use the 42.5-43.5 GHz band as a
substitute for the 37.0-38.6 GHz band.'® For these reasons, NTIA views commercial operations 1n the
42.5-43.5 GHz band as inimmical to existing and future Government operations 1n the band.

63. Hughes agrees with NTIAs reasoning and recommends that the Commussion should
maintain the current 42.5-43.5 GHz allocation for exclusive Government use and the 47.2-48.2 GHz band
for exclusive non-Government use.'®® According to Hughes, allocating the 47.2-48.2 GHz band for
exclusive Government use would prevent commercial FSS satellites from using this much-needed uplink
allocation while the hoped-for reclamation of the 42.5-43.5 GHz band for commercial FSS would
probabty not permit extensive commercial FSS use because radio astronomy operates 1n that band.
Comments from the radioastronomy commumty support Hughes’ concems. The National Academy of
Sciences notes that radio astronomy facihities in this band are particularly susceptible to interference.'® If
the Commission were to remntroduce commercial operations into the 42.5-43.5 GHz band, the National
Academy of Sciences recommends that the Commussion prohibit aeronautical mobile uses, establish and

187

'8! As an alternative, the Commussion proposed reaitocatng the 42.5-43.5 GHz band for exclusive non-
Government use, except for RA, and reallocating the 47.2-48.2 GHz band for exclusive Government use. Viband
Further Nonce, 16 FCC Red at 12256, 1 30. No one supported this proposal because it would have virtually all of
the drawbacks that NTIA finds m the principal proposal with far fewer benefits to commercial operators. See
TRW Comments at 13; Hughes Comments at 9.

182 v_band Further Notice, 16 FCC Red at 12255-56, 9 29.
'3 Intelsat Comments at 6, TRW Comments at 13; SIA Comments at 2.

18 NTIA Aug. 31, 2001 Ex Parte Letter at 2. For example, NTLA notes that the National Science Foundation
conducts extensive radio astronomy observations 11 the band

"3 NTIA Aug. 31, 2001 Ex Parte Letter at 2.
'8¢ Hughes Comments at 9.

%7 Hughes Comments at 9

'8 CORF Comments at 6.

29



Federal Communications Commission FCC 03-296

58. Boeing and TRW indicated in their comments that the Cormmussion should not adopt a co-
primary, Government FSS allocation in this band.'” NTIA has expressed no interest n pursuing a
primary, Government FSS allocation in the 41.0-42.0 GHz band,'™ and we did not propose an additional
FSS allocation in the 41.0-42.0 GHz band for Government FSS. We, therefore, make no finding on the
comment by TRW or Boemng.

5. Consider Adding Fixed and Mobile Allocations for Non-Government Use to the 42.5-
43.5 GHz Band

59. In the ¥-band Further Notice, the Commission sought comment on whether to add pnimary,
non-Government Fixed ana Mobile allocations to the 42.5-43.5 GHz band and then designate the band
for wireless services."”” WRC-2000 identified the 42.5-43.5 GHz band as available for HDFS. In the
United States, this band is currently allocated on a co-primary basis to FS, FSS (Earth-to-space), Mobile,
and Radio Astronomy (RA) services. These allocations currently are for exclusive Government use,
except for RA, in which we also permit non-Government uses. Although each of the active services in
the 42.5-43.5 GHz band (FS, Mobile, and FSS) can theoretically share with RA to some degree, when the
Commussion issued the V-band Further Notice, 1t said 1t expected that non-Government FS operators
would have a particular interest in operatmg in this band because WRC-2000 1dentified the 42.543.5
GHz band as available for HDFS."”®

60. As the Commission noted in the ¥-hand Further Notice, commercial use of the 42.543.5
GHz band 1s in some sense linked to Govenme  use of the 47.2-48.2 GHz band.'”’ Prior to 1998,
Government and commerc:al uses shared allocations n the 42.5-43.5 GHz band on a co-primary basis. In
1998, however, the Comrmssion chose to separate Government and commercial operators by establishing
the 42.543.5 GHz band for exclusive Government use and the 47.2-48.2 GHz band for exclusive
commercial use. In choosing to adopt the exclusive non-Government allocation for the 47.2-48.2 GHz
band, we relied on our desire to serve the needs of High Altitude Platform Service (HAPS) operators.

61. In the V-band Further Notice, the Commission stated that HAPS proponents “have
withdrawn [their] interest to develop . . service in the 47.2-48.2 GHz band.™” Indeed, many
participants n this proceeding affirm that HAPS has not developed as anticipated.!” While SkyTower, a
proponent of HAPS technologes, states that HAPS remains a potentially important new delivery
mechanism for advanced telecommunications services, SkyTower acknowledges that no HAPS
proponent currently envisions a need for a “specific HAPS service 1n a particular band.”"® In light of the

' See Bo ing Comments at 16 (“Requining commercial FSS systerns to shoulder the burden of sharing with
Government FSS would upset this careful balance.™), TRW Reply at 5.

" NTLA Mar 2, 2001 Ex Parte Letter.

Y5 V.band Further Noaice, 16 FCC Red at 12255, 9 28.

" V_band Further Nonice, 16 FCC Red at 12255-56, 1Y 28-29.

""" V_-band Further Nonce, 16 FCC Red at 12256, § 30.

" V_band Further Nonce, 16 FCC Red at 12256, 1 30.

" Boemng Comments at 5-6; Spectrum Astro Comments at 7; Hughes Comments at 11, 5; SIA Comments at 2.
"*® SkyTower Reply at 3. SkyTower states that HAPS proponents now view “HAPS as multi-purpose platforms

that can be used by operators m existing services.” /d. According to SkyTower, “there are now several companies,
including SkyTower, pursuing alternative strategies for deploying HAPS.” /d. at 3-4.
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Third, the Hughes proposal would leave the 37.5-40.0 GHz downlink band unpaired with any comparable
FSS uplink band. FSS operators could seek use of the remaining one gigahertz of spectrum in the 47.2-
48.2 GHz band 1n conjunction with their gateway operations 1n the 37.5-40.0 GHz band. Any
asymmetrical pairings in these bands, and any associated constraints, are inherent in decisions we adopt
today. Such constraints can, to some extent, be alleviated by using techniques that result in spectrum
spreading on the downhink. That 1s, FSS gateway operation m a high-density fixed service band,
consistent with today’s Order, will necessitate the use of lower FSS downlink PFDs than in other FSS
bands. Some of the FSS techmques available for use 1n this controlled PFD environment include the use
of lower-rate modulations and increased in-channel coding. These techmques decrease the information
data rate per hertz of downlink bandwidth. One option to mamtaining the FSS link capacity would be to
mcrease the FSS downlink transmission bandwidth. Therefore, the FSS operators could potentially make
use of wider bandwidths n the FSS downlink spectrum at 37.5—40.0 GHz than in the 47.2-48.2 GHz
uphink band. For this reason, we preserve the 47.2-48.2 GHz V-band FSS uplink allocation for possible
asymmetrical pairing with the 37.5-40.0 GHz band.

6. Protection of Radio Astronomy in the 42.5-43.5 GHz Band

68. In the ¥-band Further Notice, the Commission proposed to adopt aggregate PFD limts on
certain systems licensed to operate mn the 41.5-42.5 GHz band 1n order to protect certain RA
operations.’** Under ITU footnote 5.551G, the aggregate PFD 1n the 42.5-43.5 GHz band produced by all
space stations 1n any non-geostationary system operating 1n the 41.5-42.5 GHz band is not to exceed -167
dB(W/m’) m any one megahertz band at the site of an RA station for more than two percent of the
time.””* Footnote 5.551G also restricts geostationary FSS or BSS operations in the 42.0-42.5 GHz band
to PFD hnuts 1n the 42.5-43.5 GHz band, of -167 dB(W/m?) in any one megahertz band at the site of an
RA station.'”® Under the Commssion’s proposed approach, a modified version of footnote 5.551G of the
ITU Radio Regulations would be mcorporated into the domestic Table of Frequency Allocations.”” As
adopted by WRC-2000, footnote 5.551G was provisional and subject to modification by WRC-2003."*

69. As another measure to protect RA, the Commission sought comment on NTIA’s request to
consider deleting BSS from the 42.0-42.5 GHz band entirely. The Commussion noted NTIA’s concem
that the imits adopted in ITU footnote S5.551G mught not adequately protect RA operations in the 42.5-
43.5 GHz band."” While some commenters from the RA community support deleting BSS,*® others
oppose the measure with the hope that the Commussion can develop an alternative that accommodates the
needs of both BSS and radio astronomy operations.”” Other commenters noted certamn proposals to
WRC-2003 that would have permutted greater satellite use of the 42.0-42.5 GHz band and argue the

194 See V-band Further Notice, 16 FCC Red at 12256-7, 1 32.
"5 See ¥V_band Further Notice, 16 FCC Red at 12257, 32.

1% See V-band Further Notice, 16 FCC Red at 12257, 9 32.

%7 See V-band Further Notice, 16 FCC Red at 12256, § 32.

%" See V-band Further Notice, 16 FCC Red at 12257, 19 32-33.
' See V-band Further Nonice, 16 FCC Red at 12257, 9 34

% CORF Comments at 4-5; NTIA Comments at 2.

%' Astrolink Comments at 6-7.
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enforce geographic separation between RAS observatories and fixed and mobile users, and mandate
detailed coordination procedures.'®

64. We agree with those commenters that recommend against returning the 42.5-43.5 GHz and
47.2-48.2 GHz band to their pre-1998 allocations given that federal Government users already operate in
the 42.5-43.5 GHz band and that NTIA appears to have relied on the Commission’s 1998 spectrum-swap
decision in encouraging other federal agencies to use the band as a substitute for the 37.0-38.6 GHz band.
Although we agree with those commenters that note that the lower frequencies generally offer better
propagation charactenistics and recognize this band’s potential for commercial use, extensive
radioastronomy operations mn the 42.5-43.5 GHz band make these same frequencies less than 1deal
candidates for immediate commercial operations. Prudent spectrum management supports the continued
separation of government and non-Government operations 1n this portion of the V-band.

65. In light of our decision not to return the 42.5-43.5 GHz band to shared Government and
commercial use, we will preserve the 47.2-48.2 GHz band for exclusive commercial use. Currently, the
47.2-48.2 GHz band is allocated on a co-primary basis to terrestrial fixed and mobile services and FSS
(Earth-to-space).'”® While HAPS operators indicate that they no longer need an exclusive band dedicated
to HAPS use, commercial operators 1n one or more of the services allocated to the 47.2-48.2 GHz may
prove able to use this band to serve the pubhic. Indeed, both TRW and Hughes 1dentify this band as an
important potential uplink for V-band FSS systems.'”! The 47.2-48.2 GHz band, however, contains no
incumbent services. Given the nascent development of technology in this band, we are not willing to
conclude at this ime that sharing among the co-primary terrestrial and satellite services in this band is
entirely impractical. Therefore, we conclude that allocating the 47.2-48.2 GHz band exclusively for FSS
use at this time would be inappropriate.

66. Hughes asserts that FSS requires three gigahertz of FSS uplink spectrum and three gigahertz
of downlmk spectrum mn the V-band.'”> We have 1dentified two gigahertz of FSS downlink spectrum in
the 40 0-42.0 GHz band and two gigahertz of FSS uplink spectrum in the 48.2-50.2 GHz band. Hughes
proposes that we 1dentify an additional one gigahertz of FSS downlink spectrum to pair with the one
gigahertz of FSS uplink spectrum at 47.2-48.2 GHz. Hughes suggests two alternatives for identifying
this downlink spectrum: erther one gigahertz of FSS downhink at 37.6-38.6 GHz, or 500 megahertz in the
37.6-38.6 GHz band and an additional 500 megahertz at 42.042.5 GHz.

67. We decline to adopt Hughes’ proposals. First, the 37.6-38.6 GHz band 1s designated for FS
use with FSS gateway operations permitted under the soft-segmentation approach adopted in this item.
Reallocation to FSS is, therefore, inconsistent with our actions taken herein, which carefully balances the
equities between FS and FSS interests i the V-band. Second, the Commussion is deferring action on the
42.0-42.5 GHz band with respect to the BSS and, consequently, the FSS allocation. Since the 42.0-42.5
GHz FSS allocation would be adjacent to the radio astronomy allocation at 42.5-43.5 GHz, FS8
operations m this band potentially could be affected by how radio astronomy service 1s protected.™’
However, the FS designation 1n the 42.0-42.5 GHz band 1s still in effect, even though the conditions for
operating at the satellite PFD limits for the band will be considered 1n a future Commussion proceeding.

¥ CORF Comments at 6-7
47 CFR §2.106 (2002)
"I TRW Reply at 11.
2 Hughes Reply at 1.

1% See infra 111.B.6
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IV. ORDERING CLAUSES

72. IT IS ORDERED that, pursuant to Sections 4(i), 7(a), 303(c), 303(f), 303(g), and 303(r) of
the Communications Act of 1934, as amended, 47 U.S.C. Sections 154(1), 157(a), 303(c), 303(f), 303(g),
303(r), Part 25 of the Communications Rules IS AMENDED, as specified in Appendix B, effective 30
days after publication 1n the Federal Register.

73. IT 1S FURTHER ORDERED that the Comrmussion’s Consumer and Governmental Affairs
Bureau, Reference Information Center, SHALL SEND a copy of this Report and Order, including the
Initial and Final Regulatory Flexiblity Analysis, to the Chief Counsel for Advocacy of the Small
Business Admimistration.

74, Additional Information. For further information concerming this rulemaking proceeding

contact David Strickland and (202) 418-0977 (internet: david stnckland@fcc.gov), International Bureau,
Federal Communications Comrmisston, Washington, DC 20554.

FEDERAL COMMUNICATIONS COMMISSION

BRI Sy

Marlene H. Dortch
Secretary
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Commussion should reconsider its allocation decision for this band and allocate this spectrum for both
FSS and BSS.””

70. The V-band Further Notice recognized that the PFD limits adopted in footnote 5.551G were
provisional and therefore subject to modification by WRC-2003.® Since release of the V-band Further
Notice, moreover, four competing proposals have been submitted to the ITU-R 1n preparation for WRC-
2003 regarding the final language of footnote 5.551G.** Several commenters argue that the Commisston
should not adopt the proposals outlined 1n the V-band Further Notice because the ITU-R 15 currently
examining these proposals as well as a broader study, established by the Final Acts of WRC-2000, on the
appropriate PFD protections afforded to RA.*® WRC-2003 has concluded 1its work on the issue of RAS
protection by suppressing footnote 5.551G and adopting two new footnotes, 5.551H and 5.5511. These
new footnotes place PFD limuts on (both NGSO and GSO) FSS and BSS systems, operating n the 42.0-
42.5 GHz band, to protect RA operations 1n the 42.5-43.5 GHz band. We are n the process of reviewing
the results of WRC-2003 and the approach adopted there to protect RA. We will address the proper PFD
limit necessary to protect RA n an upcorming rulemaking proceeding.

71. We also conclude that deleting the BSS allocation, and/or adding an FSS allocation, would
be premature prior to the completion of our domestic proceeding on the protection requirements for
RA.* The proper level of protection for RA remains the subject of active debate. In the mterest of both
continuing open, productive debate and of promoting international comity, we defer decision on NTIA’s
request to delete BSS from the 42.0-42.5 GHz band.

2 Hughes Reply at 11; Hughes Comments at 8-9 (“If WRC-03 and the Commussion sufficiently relax the out-of-
band emission pfd lurut applicable to the 42 5 3.5 GHz band 1o allow satellite use of the 42.0-42.5 GHz band, and
if the Commussion determunes that the band is a better alternative for additional downlink spectrum, then the
Commussion should also add an FSS allocation at 42.0-42.5 GHz and should designase that band for FSS and BSS
use.”); TRW Comments at 15 (“The proposal not to allocate spectrum for FSS at 42.0-42.5 GHz 1s 1 clear conflict
with U S positions at WRC-97 and WRC-2000 advocating just the opposite.”); Boeing Reply at 7; but see CORF
Reply at 2 (expressing concern about the potential for harmful interference from BSS and FSS operations w the

42.0-42 5 GHz band.).
23 Qee V-band Further Notice, 16 FCC Red at 12257, 9 34.

% Section 4.5 of the Conference Preparatory Meeting (CPM) report to WRC-2003 describes recent analysis of the
required power flux densty limits to protect RA m the 42 543.5 GHz band from adjacent band satetirte services.
The proposed PFD himuts to protect radio astronomy vary between -116 dB (W/(m® ® GHz)) to -153 dB (WAm® ®
GHz)) depending on the type of RA application analyzed. The CPM report discusses four possible models to
revise foomote S 551G ndicating that a one-size fits all approach may not be necessary for RA protection.
Footnote $5.551G and the proposed footnote USXXX are a one-size fits all approach to RA protection, Current
ITU studies question the need for a stningent -167 dB (W/m®) protection level n any 1 MHz band. The four new
models incorporate the observation type mn defimng PFD hmuts for GSO and non-GSO satellite networks m the
41 5-42.5 GHz band. Each of these models has advantages and disadvantages, and further study withm the ITU-R
will likely yield adoption of a single method by WRC-2003.

205 Astrolink Reply at 3 (arguing that “{d]ecisions regarding protection of radio astronomy should be deferred until
after the I'TU-R completes its analysis on the issue.”); TRW Comments at 15-18 (urging the Commission to await
the completion of a pending ITU-R study mto the “possible steps RA can take to reduce susceptibihity to
mierference nto 1ts sites.™); Intelsat Comments at 7 (asking the Commussion to “defer a decision on the domestic
allocation or designation of the band 42.0-42.5 GHz unti} completion of the work by the ITU-R.”} Panamsat at 4
{opposing the adoption of a modified version of foomote $5.551G as it “ignores the pending ITU-R study. ., ufo
the possible steps radio astronomy can take 1o reduce susceptibility to interference mnto its sites.™).

%% Astrohnk Replyat 9
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